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(57) Abstract 



The present invention relates to a tissue ab- 
lation device assembly which is adapted to form a 
conduction block along a length of tissue between 
two predetennined locations along die left atrial 
wall. The assembly comprises an ablation element 
on an elongated ablation member which is cou- 
pled to each of two delivery members, the delivery 
members having first and second anchors, respec- 
tively, that are adapted to anchor at the two prede- 
termined locations, such that the delivery members 
are adapted to controllably position and secure the 
ablation element along the length of tissue between 
the predetermined locations. A linear lesion in 
the tissue between the predetennined locations is 
then fomned by actuation of the ablation element 
The invention further provides that the ablation 
member may sHdeably engage one or two deliv- 
ery members such that an adjustable length of the 
ablation element along the Elation member may 
be extended externally from the engaged delivery 
member and along a lengdi of tissue. 
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TISSUE ABLATION SYSTEM AND METHOD FOR 
FORMING LONG UNEAR LESION 

Background of the Invention 
The piBSQit invention relates to a surgicd device and more spedficaOy, to e tissue ablation assanUy which is adapted 
5 to f omi a conduction Uock along a length of tissue betw^n two predet&mined locations along a left atrial waL 

Cardiac arrhythmia's, particulariy atrial fibrillation, are a pervasive problem in modern soriety. Although many 
individuals lead relatively normal lives despite persistent atrial fibrillation, the comition is associated with an increased 
risk of myocardial ischemia, espedeily during strenuous ectivity. Furthermore, persistent etrial fibriDation has been 
linked to congestive heart failure, stroke, and other thromboembofic events. Thus, atrial fibrillation is a major public 
10 health problem. 

Ncmnd cardiac rtiythm is maintained by a cluster of pacemaker ceils, known as the sinoatrial TSAI node, located 
witHn the waD of the right atrium. The SA node undergoes repetitive cycles of membrane depolarization and repolarization, 
thereby generating a continuous stream of electrical bnpiises, called "action potentials." These action potoitials orchestrate 
the regular contraction and rdaxation of the cardiac muscle cells throughout X\ib heart Action potentials spread rapidly from 

15 cell to cell through both the right and left atria via gap junctions between the cardiac muscle ceils. Atrial arrhythmia's result 
vyrtien electrical impulses originating from sites other than the SA node are conducted through the atrial cardiac tissue. 

In most cases, atrial fibriBation results from perpetually wandering reentrant wavelets, which exMbit no consistent 
localized r^ionts) of aberrant conduction. Ahematively, atrial fibrfllation may be focal in nature resulting from raiad end 
repetithre changes in membrane potential originating from isolated centers, or fod, within the atrial cardiac musde tissue. 

20 These fod exhibit centrifugal patterns of electrical activatioa and may act as ather a trigger of paroxysmal atrial fibrillation or 
may even sustain the fibriOation. Recent stuiies have suggested thet focal arrhythmia's often originate from a tissue region 
along the piimonary vans of the left atrium, and even more particulariy in the superior piimonary veins. 

Several surgical approaches have b^n devdoped for the treatment of atrial fibrillation. One particular examrde^ 
known as the "maze" procedure, is dsdosed by Cox, JL et al. The surgical treatment of atrial fibrillation. I. Surunary", Thoraa'c 

25 and CartSovascdar Surgery 101(31:402405 (19911 mi also by Cox, Jl The surgical treatment of atria! fibriflation. IV. Surgical 
Techiique", Tharacw and CanSovascu/ar Surgery 101(41:584-592 (1991). In general, the maze procedure is (fesigned to relieve 
atrial arriiythmia by restoring effective SA node control through a prescribed pattern of incisions about the cardiac tissue wall. 
Attbugh eariy dinical stuiies on the maze procedure inducted surpral indsions in both the right and left atrial chambers, more 
recent reports suggest that the maze procedure may be effective when perf omied only in the left atrium (see for example Sueda 

30 et aU "Smple Left Atrial Procedure for Chronic Atrid Rbrfllation Assodated With Mitral Valve Disease" 119961). 

The left atrial maze procedure invdves fonning vertical indsions from the two superior piAnonary veins and 
tenranating in the region of tite nutral valve anniius, traversing the inferior pulmonary vans en route. An addtional horizontal 
incision coraiects the superior ends of ttw two vertical indsions. Thus, the atrial waD region bordered by tiw piimonary vein 
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ostia b isdatBd frnm the othar atrial tissue. In this process, the mechancai sectioning of etrid tissB efirnnates the otrial 
airtiythnia by Uoddng condxtion of the ebairam action pctentrds. 

The moderate success obsenrad whh the maze procedure and othe^ 
the [Hinriple that etectricaDy isdatmg cerdac tissue may successftiily pimwit atrial arrhythmia's; partiaiarty atrial fbOatiotv 
resulting from eitha- pwpatuaBy wandwing reortram wavelets or focd regions of eherrant ccmductitm. Unfortunately, the 
highly inyaava nature of such proceAnes may be prohitetive in many cases. Consequaitlv, less hwasive catheter-based 
approxhes to treat atrid fihraiation through cariac tissue ablation have been developel 

Tl»s8 less invasive catheter-based therapies generelly invohre introducing a catheter vwtKn a cardiac chamber, such 
as in a percutaneous transhmtenal procedure; vvheran en energy sink on the cathetw's istal end portion is positioned at or 
a^acent to the aberrant conductive tissiB. llpm appfeafion of eneigy, the targeted tissue is ablated and raulercd non- 
cimducthm. 

The catheter-based methods can be subiSviited into two related categories, based on the etiology of the atriel 
airhythnsa, first, focal arrhythnria's have provai amenable to locaiized ebiation techniques, wluch target the fod of aberrant 
electricd ectivtty. Accordngly, dewss and techniques have been dsdosed whidt use end-etectrode cathatv designs for 
ablating focd arrhythmia's centered in the pulmonary veins, using a pdnt souna of eneigy to eblete the locus of abnmmd 
dectricd activity. Such procedures typically enploy incrwnaitd appicetion of electricd energy to the tissue to form focal 
lesions. The second category of calheter-based aUation methods are designed for treatment of the more common fomw of 
atrid fibifflatioa resulting from perpetuaBy wandering reentrant wavdets. Such arrhyttada's m generally not amwiaUa to 
locdized ablation techniques, bmuse the excitation waves may circumnavigate a focd hdon. l\m the second dess of 
catheter-based approaches hsve geneiaDy attempted to minac the earSer surgicd segmantation techniques, such as the maze 
procedure, wheran continum^ linear lesions ore required to compietdy segment the atrid tissue so as to block conduction of 
the reoitrant wave fronts. 

An example of an ablation method targeting focd arrhythmie's originating fron a pdmonaiy vein is disclosed by 
Hdssaguerre et d. in "Right end Left Atrid Ratfiofrequency Catheter Therapy of Paroxysmd Atrid Rbriiation'' in Journal of 
CanSovascu/arBecmtphysic/ogy 7(121, pp. 1 132-1 144 (1996). Hdssaguerre et d. descrite raifiofiequency catheter ablation of 
drag-refractory paroxysmd atrid fibrillation using linear atrid lesions complemerrted by focd ablation targeted et 
errhythmogaiic fod in a screened patient popdation. The ate of the arrhythmogenic fod were generaay Iwated just inade the 
superior putmorary vein, end were ebiated udng e standard 4 mm tip single abletion dectrode. 

Another ablation method drected at paroxysmd arrhythmie's ariang from a focd source is disdosed by Jds et aL 'A 
focd source of etriai fibrfflation treatal by dsaete retSofrequency aUation" Cirtdatkn 95572-576 (1997). At the ate of 
aiThythnogenic tissue, in both right end left atria, severd pdses of e dsaete source of radofrequency energy were applied in 
ordo' to dinsnate the ffbriSatory process. 

Apiicetion of cattetw-based ablation techdques for treatment of reentrant wavdet arriiythmia's demanded 
devdopmsit of methods and dewces for generating continuous linear lesions. Eke those employed in the maze procriure. 
Initidly, conventiond aUation tip dectrades were edapted for use in "dreg bum" procedures to fomi linear iKions. During the 
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"drag" procedure, as enBigy was being spptiaii the cathster tip was drawn anoss tha tissue along a predstannned pathway 
witlin the heart Alternatively, Enes of aUation were dso made by saquentia&y positionng the dstal tip electrode, epplying a 
piisa of energy, emi then rei»sitioTing the ei^de dang a predetemi^ 

Subsequently, ctsiventtanal catheters wse moifiisi to indide multiple electrode airangsnents. Such cadstss 
tyincdycomaned a plurafity of rii^dectrcdescndmg the catheter at various dstences extenir^ praxintaBy from the dstal tip 
ofthecetheter. 

While feasiUe catheter designs existed for imparting Enear eUation tracks, as a practical matter, most of these 
catheter essemUes have been (fifiicuh to position and maintain ptrament end contect pressure long enough end in a 
suffidendy predse msmer m the beating heart to successfiAy form segmented Knaar lesions along a chamb^ waL tndaeii 
many of the aforemaitioned methods have gmteraUy fded to {ffoduce dosed transmural lesion^ thus leaving the opportunity 
for the reemrant drciits to reeppear in the gaps remaining between pdnt or drag ablations, in addtionr minimal mesis have 
been disdosed in these embodments for steering the catheters to anatomic sites of interest such es die piimonary veins. 
Suhsequentiy, e number of sdutions to die problems encounterrai with precise positioning, maimenence of contact presswe, 
and cathetCT stewing have been dBscribei These indude primafly the use of (1) preshaped ablating configurations, 12) 
defimrtabte catheter assemblies; and (3) transcatheter ablation assembfies. 

One t^Ip^oach to improved placement has been to use preshaped configurations which impart various predetermined 
lesion patterns, sudi as "hairpais" or "J shapes". Typicelly, these configurations are situated at the distal end of various 
steering cathaters. Such catheters gererolly indude steering wires, extemfing from a staring mechanism at the pnudmd end of 
the catheter to en anchor point at tha dstal end of tha catheter. By applying tensitm to the steering wires, die tip of the 
catheter can be drected in a desired drection. Furthemiore, some catheters comprise a rotateble steering feature which alows 
the catheter as a whde to be rotated ebout its iongitudnal exis, fay maripdating the proximal end of the catheter. This exerts a 
torque wHch translates to a rotating motion at the dstal «id wNch allows a laterafly deflected dstel tip to be rotatai Once 
the catheter is steered and positioned to e desired site vuithin an atrial chamber, ablating elonents may be activated to f orni tte 
lesion. 

Some preshaped catheter assembSes employ a flexible outer sheath which is advanced over the dstal end of the 
preshaped "gude" catheter. Movement of the guide catheter witHn the sheath modfies the predetemiined curve of the dstal 
end of die catheter. By inserting dfferent sh^ guide catheters through the outer sheath, dfferent shapes for the dstel end 
of the cadiato' ere created. In one Hnbodment die gdde cathetw position is visuafized by X-roy fluoroscopy and pn^ressively 
repositioned in red time by remote percutaneous maipdation dong a prefwred pathway in die moving wall of a beating atriiin 
to form continuous l^ons. 

Deflectable cadiater configurations adapted to fonn ci^near lesions within an atrid chamber, indude devices 
having a duee dmendond basket stiuctiffe diet endoses an open interior at the dstd end of die device. The deflectable 
basket dements may can^ angle or mdtiple electrodes. The baskets may be deployed from die catheter by removd of a 
steadi dona by manipdating the steering assembly located at the proximd end of die catheter. Such deflectable catheter 
assembEes may f cmi dongated lesions, or simple or complex patterns of curvifinear lesions, depaidng on die pattem of ablating 
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ebctrodes on tha basket eiemants. CiffviSraar donents may be (feployed inividuaBy in su^ 
pattern. In further entbtttimentSr curvffinear ehmaits may inchtde a family of flexiild, dongated aUatiiq elemsits wiich are 
contrdted by a steaiog mschansm themby pemihting the physdsn to aeata ftexas or curvas in the aUating dements. Sudi 
ctmlnear dements indude a variety of ablating dectrode configuratjons induing inear ribbons and dosdy wound spiraii. A 
further variation indudes the use of gripping mambws wKdi serve to fix the position of the eUation sirfaca against the atrid 
wd. The gripping members may indude teeth or pins to enhance the abiatiiHi of the cardac tissue by mantdnng a 
substantidiy constant pressure agdnst the he^ tis»ie to increase the unfomdty of the aUatkm. 

Transcatheta-based assembfias indude systems for cresting both Bnear lesions of variable length or complax ladon 
patterns. SihA assambias and methods invdva catheter systems which can adapt to the tissue stnictures end mdntdn 
adequate contact and wMdi are eadly depioydiie and maneuvseUe. Qm exampla of a transcatheter-basad assembly and 
method for creating complex lesion patterns indudes the use of fiexibie dectrode segments with an ac^dds col length which 
may fonn a cwivoluted leaon pattan of varying length. THs device indudes a composite structure wfich may be flexed dnig 
its length to form a variety of curvffinear shapes from a genwdly Bnear shape. 

Other transcatheter ablation assamUss indude the of steerahte vascular catheters which are expanded to 
confomi to the surface of the cerdac chamber. One sudi expandable system comprises single or nuJtiple pnudmdly 
constraned diverging splines which expand upon emergence from the dstd end of e cetheter sheath, Sice the deflectable basket 
assembly described above. The splines are sufUcientiy rigid to meintain a predsposed shape but are adapted to be deflected by 
contect with the cardac chamber wefl. Ttvs expandebte mdti^sctrode catheter is adapted to be poationed agdnst the inner 
wdi of a canfiac chamber to create ftnear continuous leaons. 

Anoth^ Bxanpte (Ascribes en expandable stnicture and method for ablating cardac tissue, indudng a bendaUe probe 
wNch is deployed within the heart The probe carries at least one dongated flexible dilation dement a movable spfine leg and 
further indudng e tenddile stylet in a single loop support structure. The essembly provides for tension to bend the stylet wfach 
then flexes the ablation demait into a curvifinear shape or other readily contrdied emuate catheter shapes to dlow a dose 
degree of contact betwran the electrode demtraits and the target tissue for f ondng long, thin lesion patterns in cardiac tissue. 

An additiond exemple of a bendabie trffiia:atheter assembly comprises an outer defivery sheeth and an dongated EP 
device di(teably dsposed witMn the mner lunen of the ddivery sheath and secured at its dstd end within the ddhrery sheath. 
The EP device has a pluraBty of dectrodes on its dstd portion. Proximd manpdation of the EP dement causes the dstd 
portion of the EP device to ardt or "bow" outwardy away from the dstd section of the (teivery sheath which engages the 
heart chamber, thveby f omiing e finear leaon in atrid wdL 

None of the present catheter-based devices, however, indude a tissue eUation assembly having two separate and 
independent c^very members with en dongated ablation n^nber coupled therebetween. Nor does the prior ert dsdose an 
assembly where the ablation member is adapted to varidily extend from e passegeway through a dstd pon in one of the 
ddhr^ mmibers, thereby providng an ablation meens having an adjustable length extendng between the first and second 
dsDvery members. Nor does the prior ert dsdose a method for sectmng the eUation member between a first and second 
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airiior, thereby mantaring a dssimd imt position in contact with the strid wd end facStating the fonnatiiHi of a Bnsar 
eUatton track al(mg the langth of tissue between the anchors. 



Summav of the Inventicn 

A tissue ablation device assembly is provided wMch is adapted to form a conduction block dong a length of tisas 
batwBffl first and second prBdetsnined bcations along an atrid waD of an atrium in a patient 

Accorifing to one mods of the assembly, a first delivery member has a proximal end portion and a distal end 
portion with a first anchor, a sKond ddivery member has a proxnnal end portion and a distal end portion with a second 
anchor, and an ablation member has first and second end portions and an ablation element between those end portions. 
The ablation member's end portions are engaged to the dstal end portions of the first and second defivery membws, 
respectively. In addition, the first and second andiors are adapted to secure the ablation element to the first and 
second predetermined locations in order to secure the ablation element elong the length of tissue. 

Accortfing to another mode of the assembly, first and second defivery members each have proximal and distal 
end portions, and an ablation member has first and second end portions with an ablation elanent between those end 
portions. The proximal end portions of tte first and second delivery members are adapted to slideably engage a delivery 
sheath in a side-by-side arrangement. By manipulating the proximal end portion of the first defivery member externally 
of the body, the distal end portion of the first delivery member is adapted to contrdlably position the first end portion of 
the ablation member within the atrium and to secure the ablation element to the first predetermined location. Similarly, 
by manipulating the proximal end portion of the second delivery member externally of the body, the distal end portion of 
tha second delivery member is adapted to controllahly position the second end portion of the ablation member witlttn the 
atrium and to secure the oblation element to the second predetennined location. 

Accorcfing to another mode of the assembly, a first delivery member has proximo and distal end portions and a 
passageway that extends between a distal port located along the distal end portion and a proximal port located 
proximdiy of the Sisxd port. A second delivery member is also provided having proximal and distal end portions. An 
ablation member has a first end portion that is slideably engaged with an adjustable position wfithin the passageway in 
tha first delivery monber, a second end portion that is engaged to the distal end portion of the second delivery member, 
and an ablation element with an ablation length located between the first and second end portions. Further to this 
mode, at least a portion of the aHation member vririch includes the ablation element is adapted to extend distally from 
tha passageway through the (fistal port with an adjustable ler^th extending between the first and second delivery 
members. 

Acccrcfing to a further mode of the assembly, e first delivery member has a proximal end portion, a distal end 
portion with a first anchor, and a passageway that extends between a distal port located along the distal end portion 
and a proximal port located proximally of the distal port. An ablation member has a first end portion that is slideably 
engaged within the passageway with an adiustable position, and also has a second end portion which includes the 
eUation element that is adapted to extend distally from the passageway through the (fistal port with an adjustable 
length. The adjustable length between the (fistal port in the first defivery member and the second end portion of the 
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aUation member is achieved by sfidsabty edjosting the position of the first end portion of the ablation member within the 
passageway. Further to this mode, a second enchor is also located elong the ^ond end portion of the ablation 
monber. The fii^ and second anchors of ttds assembly are edited to secure the ablation element to the first and 
second predetermined locations, respectively, such that at least a portion of the aUation length is secured to sid 
extends along tite length of tissue. 

In one further aspect of the modes just describei e tracking member for tracking over a guttewire or other 
guidemember is included with the first or second delivery member, or the first or second anchor. Altemetively, a 
gtfldewire trackir^ member may be provided for each of two of these assembly components, thereby edapting the 
assembly to track over two wires in order to string the ablation element between edjacent vessels respectively engeged 
by those wires. Further to this aspect, one or more guidewire trecking members hes a passageway for tracking over^a 
guidevuire and which tenninates in a distal port. Accordingly, the ablation member may be engeged to the guidewire 
tracking member either at or adjacent to the (Sstal port or proximally thereof. 

In another aspect of the modes just describei first and second ectuating members are positioned within the 
first end second delivery members. Eech ectuating member terminates proximally at a proximal coupler along the 
proximal end portion of the respectively engaged delivery member, the proxhnal couplers being adapted to couple to en 
ablation actuator. In one variation of this aspect, the sUation element is an electrode element with one or more 
electrodes and each ablation actuating member is an electrical teed wire. In enother variation, the ablation element 
includes an ultrasound transducer and each ablation actuating member is en electrical lead which is coupled to e 
different surface on that transducer. 

Brief Descfintion of the Drawings 
Ftgiffes 1A shows en angiiar perspective view of a tissue ablation assembly comprising a ribbon shaped ablation 
msnber having a first end porti(Hi everted end soured to a first delivery member and a second mtd portion secured to a second 
delivery manber. 

Figure IB shows a side perspective view of tiie tissue eUation assembly shown in Rgure 1 A, except that the ablation 
member is shown extending between tiw first and second delivery members, in a if faction parallel to tite delivery members; an 
aitemativa bowed shape for tiie oblation member is shown in shadowed view, wherein tiw aUation member is adapted to flex. 

Rgure 2 shows e perspective view of anoth^ tissue Nation assembly of the present inventioa 

Rgure 3 shows a p^spective view of another tissue ablation assembly in accordance with the present invention. 

Figure 4A shows a perspective view of another tissue aUation assemUy of the present invoition. 

n^m 4B is a persponive view of the same tissue ablaticHi ass^Uy shown in Figure 4A, fllustreting e defivery mode 
of the BssemUy. 

Rgure 5 shows e p^sprctive view of anotiia' tissue eblation assemUy in accortkHre with the presem invention. 
Rgure 6 shows a p^spective view of anotiier embotfiment of the tissue aUation assembly of the present invsition. 
Figure 7A is a perspective view of enotiier tissue aUation assemUy in accordance witii tiie present invention, 
illustrating delivery thmugh a transeptai sheath n a transeptd left atrid ablation procedure. 
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R^ores 7B^ schematcoDy sIkiw two attsmative cross-secdonal shapes for the dBbery nsmbers of the tissue 
sUatiim assendily shown in RguiB 7A. 

Rgure 7D shows a cross sectional view of a teft atrial deivery catheter having first and second passageways 
wiBch are separated by a deflectable wail and shows in shadowed wew first and second guidaARres mpectively 
engaged within first and second delivery members of a tissue eUation device, which first end second deivery members 
ere respectively engaged within the first end second pessageways and are separated by the waD. 

Rgure 7E shows a similar cross-sectional view of a left atrial delivery catheter and tissue oblation device 
assembly as shown in Rgure 7D, ^though showing one mode of operation wherem the wdt is deflected to one side of 
the delivery catheter and an ablation member is shown in shadowed view to extend between the first end second 
delivery monbers, thereby bridging between the first and second passageways. 

Rgure 7F shows a similar cross-sectional view es shown in Rgure 7E, end shows e different mode for the wall 
as it deflects within the delivery catheter to allow tte ablation msnber to bridge between the first and seoind 
passageways. 

Rgure 7G shows a similar cross-sectional view as shown in Rgure 7E-F, and shows stHi a further mode of 
construction and operetion for the wall as it deflects to allow the eblation member to bridge between the first and 
second passageweys. 

Rgure 8A is e perspsctive view of another tissue sUetion essemUy of the present invention illustrating delhmy 
through a transeptal deOvery sheath. 

Rgiffe 8B is a perspotive view illustrating a variation of the tissue eblation assembly shown in Rgure 8A. 

Rgure 8C shows a perspective vew of another variation of the tissue ablation essonbiy shown in Rgure 8A. 

Rgure 8D is a perspective view of another variation of tiie assembly shown in Rgure 8C. 

Rgure 9 shows a perspective view of anotiier tissue ablation assembly of the invention during delivery through e 
transeptal ddverysheatfi 

Rgure IDA is e perspective view of another tissiffl ablation assembly in accordance witii the present invention, during 
defivery through a transeptal d^very sheath. 

Rgure 10B is e perspective view iflustrating a variation of tiie essemUy shown in Rgure 10A. 

Rgure 1 DC is a perspective view of enother variation of the assembly shcnvn in Rgure 10A. 

Rgure 10D is a perspective view of another variation of the assembly shown in Rgure IOC. 

Rgure 1 1 A is a perspective view of enother tissue ablation assembly of the invention. 

Rgure 1 1B is enother p^spective view of the tissue ablaticm assembly shown in Rgure 1 1 A, Olustrating the assonbly 
diffing use in forming a lesion from e lower putmonary vein to a mitral valve anmius. 

Rgure 12 shows a psspective view of a tissue aUation assembly sindar to that shown in Rgure IOC, except further 
indudng a drosnferentid aUation member in combination with a finear ablation member in en overall cetheter assembly. 

Rgure 13A shows e sectioned cross-sectional view of a drcumferoilial aUation member on the distal end portion of 
the d^ry member, edapted for use in acconiance with the tissue ablation asssmUy shown in Rgure 1 2. 
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Rgiie 13B shows e transverse cross-sectiQn&i view taken dong ine 13B-13B through the dongate body of the 
dfifivery manber shown in Figure 13A. 

Hgue 13C duiws 8 transverse cmss-sectionsi view taken dong ine 13C-13C thniugh the cnainferential aUation 
dsnait along the ctrcumfnential aUation manber shown in figure 13A. 
5 figure 130 shows an angiiar perspective view of a cyGmfrtcd litrasoimd transducer vufoch is adapted for use in the 

dnamrferemial aUation donait shown in figures 13A eitd 13C. 

figtie13E shows an angiiar perspective view of another cyGndicsl litrasound transducer wfuch is adapted for usa in 
the drcunferentid ablation dement shown in figures 13A and 13C. 

10 

Detailed Descrmtion of the PiefBrred Emfaotiments 

Definitions 

The term "anchor" is herein intended to mean an element which is at least in part located in an anchoring 
region of the device and which is adapted to secure that region at a predetermined location along a body space wall. As 

15 such, "anchor" is intended to provide fixation as a souring means over and above a mere noanel force against a singie 
tissue surface which is created by confronting contact between the device end the tissue. Exemples of suitable 
"anchors" within the intended meaning induds (but are not imited to): an dement that cfirectty engages the tissue of the 
wdl at the predetermined location such as by damping, suctioning, or penetrating that tissue; and an dement that is 
adapted to penetrate the plane of the body space waH, such as through an ostium of a vessd extending fram the wdl 

20 for example, induding e guidewire engaging or tracking member which provides e bore or lumen adapted to track a 
guiftewire through an ostium of a lumen extending from the body space wdl. 

Furthermore, an expandable dement such as an expandable bdloon or cage, is considered an anchor to the 
extent that it radially engages at least two opposite body space wdl portions to secure the expandable dement in place 
(such as opposite sides of a vessel}. To the extent thet the disclosure of the invention bdow is directed to any one 

25 particular anchoring dement, it is contemplated that other variations and equivdents such as those described mey also 
be used in eddtion or in the dteroative to that particdar dsmnt. 

The term "guidewire" as used herdn will be understood by those of skill in the art to cover any member which 
serves as a gisds, induding but not limited to e conventiond guidewire, a catheter, a deflecteble tip catheter, such as 
the type with distal end dectrodes for mapping, as wdl as a hdlow gdde tube. 

30 The term "ablation" or derivatives thereof is herdn intended to mean the substantial dtering of the 

mechanicd, dectricd, chemicd, or other structurd nature of the tissue. In the context of intracardiac ablation 
appScations as shown and described with reference to the onbodiments bdow, "ablation" is intended to mean suffident 
dtering of the tissue properties to substantidly block conduction of electricd signds from or through the eblated 
card ac tissue. 
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The tenn "efemsnt" vutKn the context of 'ablation demenf is herein intended to meen a (fiscrete eiemsnt, 
such as an electrode, or a pluraBty of d^ete elements, such as a pturafity of spKed electrodes, which are positioned 
so as to coilectivdy atdate en eioiqated region of tissua upon activation by an actuator. 

Therefore^ an ''aUation elemenf within the intentted meaning of the current invention may be adapted to 

5 aUate tissue in a variety of ways. For exampler ona suitaUe "ablation etonent" may be adapted to emit energy 
suffident to ablate tissue when coupled to and energized by an energy source. Suitable examples of envgy emitting 
"ablation elements* witinn this meaning include without limitation: an electrode element adapted to cmi^e to e direct 
current (DC) or alternating current lAC) source, such as a radofrequancy |RF) current source; an antenna element which 
is energized by a microwave energy source; a heating element, such as a metallic element which is energized by heat 

1 0 such as by convection or current flow, or e fiber optic element which is heated by tight; a light emitting element, such as 
a fiber optic element vtfhich transmits light sufficient to aUate tissue when coupled to e light source; or en ultrasonic 
element such as an ultrasound crystal elonent which is adapted to emit ultresonic sound waves sufficient to ablate 
tissue when coupled to a suitable excitation source. 

More detailed descriptions of radiofrequency (RF) ablation electrode designs which mey be suitable in whole or 

15 in part as the ablating element according to the present invention are disclosed in U.S. Potent No. 5,209,229 to GiBis; 
U.S. Patent No. 5,487,385 to Avitall; and WO 96/10861 to Heischman at al. More deteiled descriptions of other energy 
emitting ablation elements which may be suitable according to the present invention are disclosed in U.S. Patent No. 
4,641,649 to Welinsky et at. (microwave ablation); and U.S. Patent No. 5,156,157 to Valenta, Jr. et al. (laser ablation). 
In adifitian, other elements for altering the nature of tissue may be suiteble as "ablation elBments' witlan the 

20 intenited meaning of the current invention. For exampler a cryoblation probe element adapted to sufficiently cool tissue 
to substantially alter the structure thereof may be suitable. Furthennore, a flidd delivery element, such as a i&^rete 
port or a pturdity of ports which are fluidly coupled to a fluid delivery source, may be adapted to infuse an ablating 
fluid, such as a fluid contaning alcohol, into the tissue edjacent to the port or ports to substantially alter the nature of 
that tissue. More detailed examples of cryoblation or fluid ddivery elements such as those just described are disdosed 

25 in U.S. Patent No. 5,147,355 to Friedman et d. and WO 95/19738 to Milder, respectively. 

It is dso to be further appredated that the various embodiments shown and described in this cfisdosure 
cdlecthrely provide one benefidal mode of the invention, which mode is spedfically adapted for use in the left atritmi of 
a mammal. In this mode, the elongate ablation element is edapted to have its ends anchored in adjacent pulmonary vein 
ostie in the left atrium, with the dongate ablation element in substantial contact with the tissue that spans the length 

30 between those ostia. By subsequent ablation of the tissue between enchors in the adjacent ostia, a long linear lesion is 
created and provides a conduction block to dectricd flow across the length of the lesion. 

As vull be appredated from the more detaBed (fisdosure of the emboifiments below, a pattern of multifde long 
linear lesions between ei^acent pdmon^ vein ostia, and dso induing portions of the mitrel valve ennulus end septum, 
may be completed with the present invention. One pattern of such multiple ablation lesions can be considered a "box" 
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of isolated conduction within the region of the pulmonBTy veins, and is beEeved to provide a Isss-invasivB improvamsnt 
and less traumatic aitemativa to the invasive "maze" ^tcai prn:edure previously dascribad. 
T\ssim Ablation Assemfafes 

WMa a number of mbofiments of the pmssnt invention are disclosed in detaS, reference nunerais are used 
5 consistently where possible. The first (figit of e^ reference numeral refers to the ^nbotfiment of the assemUy (e^. (1) 
in Figure 1 and (21 in Hgure 2), while the following (Egits refer to the s|»dfic component (e^. 14 for the "ablation 
member^. Thus, for example, in the first embodment of the tissue ablation assembly illustrated in Rgure 1A, the 
"ablation member" is labeled as 1 14, whereas a variation of the "ablation member" shown in Rgure 2A is referred to as 
214. 

^0 With reference to Rgure 1 A, particular desgns for first and soiond delhrery members 11 10,1 12) and also for 

« 

ablation member (114K are shown. A ribbon shaped monber (116) has a first end portion (118) secured to a first 
ddivery member (1 10) and e second end portion 1120) secured to a second delivery member (1 12). 

In a preferred aspect of the several embodiments herein described, the ablation member (114) is specifically 
provided as an electrode assonbly with one or more electrodes (122) winch traverses a length along the ablation 
15 member and which is adapted to engage the targeted length of tissue for ablation. The one or more electrodes are 
electrically coupled to at least one coupler along a proxtmel end portion of a delivery member via electrical lead wires 
extending eiong the deOvery member. The proximal coupler is further edapted to couple to an ablation actuator, such as 
an RF current source. 

The ablation actuator or actuators are engaged to the dectrical cou|ter or couplers of the ablation device 
20 assembly and also to a ground patch (not shown). A circuit is thereby created which includes the ablation actuator, the 
electrode ablation elonent, the patient's body (not shown), and the ground patch which provides either earth ground or 
floating ground to the current source. In this circuit an electrical current, such as an RF signal, may be sent through 
the patient between the electrode eiranent and the ground patch, as would be apparent to one of orcfinary sidfl. 

In the specific embodiment shown in Rgure lA, the oblation msnber (114) is shown to include a plurafity of 
25 electrodes 1122) in a spaced arrangonent along the longitudinal axis of ablation member (1 14). A central region (124) is 
furtiiar bordered on dther side by adjacent insulating regions (126,128). Acconfing to tins desiga the central rqion 
(124) is adapted to engage a length of tissue to be ablated while the adjacent insulating regions (126,128) ei^age 
adjacent lengths of tissue, thereby isolating the length of tissue from the blood pool during ablation. Electrodes (122) 
may also have an opposing surf^e (not shown) wfuch is exposed in order to eilow blood flow on a side opposte the 
30 active ablation surface to cool the electrode during eUation. Furthermore, electrode ports (130) ere also shown in 
Rgure 1A on electrodes (122) and may provide a housing for sensing members (not shown), such as for example 
thennocouples or thermisters. In addition, or in the alternative, electrode ports (130) may also provide commurttcation 
for flifld from an inner passageway to teak through the electrodes during ablation, such as for example to aid in cooling. 
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Ftgure 1 A further shows first and ^nd deGvery m^ers (1 10J 12) as having stnicturally different dasips, 
although each design is adapted to engage the aUation elanmnt and to controflabiy position the ^tion element by 
manipuiating the proxtmel end portion of the resp^tive de&very member. 

In more detail to the design for first deOvery monfav (1101 as shown in Hgure 1A, e gudewire trackmg 
5 member (1341 is tubular and tndudes e gudewire lumen or pessageway (136) between e distal guidewire port (138) ami 
a proximal guictewire port (not shown) that is slideaUy engaged over a guidewire (140). The first end portion (1 18) of 
ablation member (114) is secured to the delivery member (110) at a location which is proxtmat to the (fistei gudewire 
port (138). The ablation member (114) also has a hinge point (1441 whidi is either a preshaped Mnge or is flexible to 
eDow a certein degree of rotation and flexibiSty between the first delivery member (110) end tis ablation member 
10 1114). 

In more detail to the design for a second delivery msnber (1121 shown in Figure 1A, e coupBng or tracking 
mnnber (146) is tubular and includes a lumen or passageway (148) that is siideatdy engaged over e guide member (150). 
The guide member includes a proximal guide portion (152) end e distal guide portion (154) which inclutbs a shaped or 
shapeabte tip (not show in Bgure 1 A; 1 56 in Figure 1 B|. The shapeebie tip (156; Figure 1 B) is torsionally coupled to the 

1 5 proximal guide portion II 52) such that the tip is steerable by torquing or rotating the guide member (1 50). In e prefOTsd 
emboiment the dstal tip (156) of the guide member (150) is radiopaque under X-rey visualization, in ord^ to fectitate 
its placement in a predetermined location. Also shown in shadow between proximal end distal guide portions is en 
inteimediete coupBng portion (158) which includes en extension of the gude member (150) and two spend 
eriargements (160,162) over the guide memter. The tubtler coupling member (1461 is also shown in Figure 1A to 

20 coaxialty house the gude member (150) between the two spaced enlergements (160,162). The guide member (150) is 
therefore rotatably engaged through the tubular coupling member (146), although with a limited range of motion relative 
to the tracking monber's long axis due to the mechanical barriers at the enlargements (160,162). The eblation member 
(1 14) is secured to the tubidar coupling member (146), with ehietion member (114) extending from the engegement in a 
proximel orientation. 

25 The venous features of the Figure 1 A embodiment are believed to provide beneficial functionality in ablating a 

length of tissue between adjacent vessels, such es between puimonery vein ostie in the left atrium. 

In one example of the functional aspects of the design shown in Figure 1A, both first end second (tefivery 
members (1 10,1 1 2) are adapted to controllably position the resp«:tively engaged end portions of eUetion member (1 14) 
within en atrium. More spadficaiiy, the first delivery monber (1 10) is adapted to track over gudewire (140) in order to 

30 advance or withdrew from e puimonery vein which is engaged by the guidewire. Consequently, the first defivery 
member is adapted to controllably plai» end remove the ablation element against a first point along the length of tissue 
to be aUated. The second delivery member (112) is else eble to controllably place or remove the second end portion 
(120) of ablation member (1141 within an adjacent pulmonary vein. However, in contrest to the "guide wire tracking" 
mechanism prodded by the first delivery member (110), the second deOvery member (112) utBizes a roteteble couping 

35 design, whereby edvendng end/or torquing the proximal guide portion (152) of guide member (150) allows one to 
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maneuver the position of the shaped tip (156; Figure IB) into the vein. The fimted range of longitutf naJ motion between 
the giQde member (150) and the coupling member (146) permits the edvandng or withdrawing of the proxtmai gtide 
portimt (152) to trensmit these forces to the second end portion (120) of ablation member (114), thereby achieving 
controtiabia poationing of this member. 

5 Another example of the functional aspects of the design shown in Rgura 1 A is provided by the orientation of 

the ablation member (1 14) at eech end where secured to the first and second de&very memters (1 10,1 12). This reletive 
orientation between component parts in the overall essonbly dlows the most (fistal portion of the delivery members to 
be seated deeply within a pulmonary vein while diowing eech ablation member end to extend proxnnally out of the 
respective vein in order to traverse the edjoining region of etrial wai tissue. Moreover, the hinge point (144) for the 

10 eblation member on et leest one of the ddivery members also allows the assembly to "collapse" frun a deployed 
position end to thereby ellow the delivery msnbers to fit in e "side-by-side* or relatively paraDd errengement withm e 
delivery sheath during delivery into and out of the atrium. For the purpose of further illustrating this arrangement 
Figure 1 A depicts the assembly in a configuration which is midway between e deployed configuration and a collapsed 
configuration for delivery, and further illustrates the motion of the hinge point (1441 by wey of an arrow adjacent 

15 thereto. 

Notwithstanding the functional barafits just dasoibed for the specific embodiment shown in Figure 1 A, Rgure 
IB shows another tissue ablation assembly with many amilar components as those just described for Figure 1A, 
although with slight modifications which are else befieved to be beneficial in soma applications. 

In one aspect of the embotfiment shown in Figure IB, the first end portion 1118) of the ablation member (1 14) 

20 is shown secured to the first delivery member (1 10) with a cfistai orientetion wherein the ablation member (1 14) extends 
distally from first delivery member (110). This dstet orientation is believed to provide another beneficial design in order 
to accommodate the collapse of the assembly such that the delivery monbers (110,112) ere in a side-by-side and 
relatively parallel relationship during delivery through a delivery sheeth, es is further illustrated by the relatively 
coltepsed configuration shown in Rgure IB. Further to this orientation, a hinge point, such as shown at hinge point 

25 (1441, may still provide a benefit at the engagement between ablation member (114) and first deSvery member (110), 
although having a reverse mle to the Figure 1 A embodiment, wherein the lunge point is relatively straight during defivery 
and is flexed end rotated during deployment of the essembly in the region of the pulmonary veins. 

Figure IB also shows a shadowed view of en alternative shape (164) for eUation member (114) which is 
believed to provide a benefit in some applications. In particular, shape (164) is shown as a sweeinng, curve or arc 

30 between the first end second end portions (118,120) of ebletion member (114). By edvanctng gddewire tracking 
mnnber (110) over giidewire 1140) a first pulmonary vein leetfing from the etrium, and also advancing guide monber 
(ISO) within e second aiQacent pulmonary vein, the ablation member (1 14) is edapted to compress against the region of 
atrial wall tissue between the vans. It is believed that this compression may deflect tte curved shape of ablation 
member (1 14) against a bias force along that curve and thereby provide a means for transmitting the force at the first 
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and second end portions (118,120), due to forcing the respective delivery mmvhsTs distallv, along the central regions of 
the aidation el^ent to aid engagarant to tissue along that region. 

Further to the beimftdal emboffiments just shown and de^ribed by refvence to Rgures 1A-B, the specific 
arrangement of the ov^all assembly may be moifified to form other beneficial devices wNch are forth^ contemplated 

5 within the scope of the present invention. For exempie, the tisstie ablation assonUy shown in Figure 2K includes two 
ddivery members which independently control the positioning of each of two ends of an ablation monbar (218,2201 es 
was provided by the onbodiment of figures 1A-B. However, Figure 2A shows first and second de&very members 
(210,212) to each induda elongate bodes forming resprctive guidewire trecking members (234,248) with passageways 
(236,248; shown in shadow), respectively, extentfing between distd ports (238,239), also respecthrety, end proximd 

10 ports (not shown). Rrst and second dsGvery members (210,212) are therefore edapted to siideaUy engage and track 
over guidewires (240,250), such es in order to position ablation member (214) along e length of tissue between 
ptimonary vans er^aged by the guidewires. Moreover, it is believed that the inclusion of an elongate guidewire 
tracking member also provides a larger cross-sectioned member by which to push the respectivdy engaged end portion 
of the ablation member, thereby increasing the overeU efficiency of contact along the ablation element length. 

15 In adifition, Rgure 2A shows first end portion (218) of ablation member (214) engaging first defivery member 

(210) with a proximal orientation and second end portion (220) engaging second delivery member (212) with a dutel 
orientation, and is therefore adapted to adjust the configuretion between a deployed position (as shown for exempie in 
Figure 2AI and a (livery position in a similar manner as previously shown and described by reference to Rgure IB. A 
hinge point (244) similv to hinge pdnt (144) in Rgure lA is also shown at the second end portion-second delivery 

20 member engagement, which hinge point is further shown in cross-sectional datai) in one preferred onbodiment in Rgure 
2B which uses e coupling member (266). 

Furtiier to the coupling member (266), shown in Rgure 2B, a "U" shaped core (268) with a coil (270) provided 
over its exterior surface engages second delivery member (212) and also engages end portion (220) of ablation member 
(214) such that ablation member (214) effectively extends with a proximal orientation away from the tip of delivery 

25 member. Furtiter to this design, the core (268) may be a metalBc core, such as for example a core made of an alloy of 
nickel and titanium, or of stainless steel, and the coil thereover may be of a variety of metals, sish as stainless steel, 
platinum, or the like, whereas use of radiopaque cdls such as platinum or tungsten may provide a visible merker at tiie 
location where tiie eUation member extends from the ddhrery member. 

Coupling member may be adapted to the relative manbers by positioning the arms of the "U'-shaped monber 

30 witlnn seats provided by the other respecthrdy coupled members, as is shown in Rgure 28. In one method of making 
this trensition, tl» wall fanning the lumen is coBapsed over the coupling member's arm, such as by heat shrinking the 
respective tubing over the coupling member's arm. Alternatively, an outer jacket (not shown) may be placed over the 
coufding member and also the respectively coupled other member and then heet shrunk to capture the engagement 
within that jacket In edtfition, or in the eltemative to both or ather of these other methods, an adhesive may be used 

35 to pot the coupfing member to the delivery end aUation members. 
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It is also to be further understood that other deagns and matariBls may be used as a coupling meniber for the 
engagement between the ablation member and the deBvery mmnber. In one alternative, a pre-shapd msnbar such as 
the previously desnibed 'U**sbaped core may be made of e heat-set polymer, sudi as a potyimide member formed into a 
bend shape. In another variation, a composite member may be usei such as for example a coil ranforced polynmric 
tubing, at the transition to form the hinge point 1244). Moreover, notwithstencfing the partbuiar variations just 
dercribed, other substitutes may also be suitaUe so long as a flexible hmge is estabit^ed which allows seated 
engagement of the tip of the delivery member deep within a vessel such that the ablation member extends proximaDy 
therefrom so that it may engage the length of atrial wall tissue extentfing from the vein for ebletion. 

In one further beneficial espect of the embot&nent shown for delivery members 1210,2121 in Rgure 2B, en 
elongate body of the type shown for each delivery member may allow for additional passageways or lumens besides just 
the guidewire lumens, which additional passageweys may further allow for additional ctHnponents along the devices 
wMch may further facilitate the ablation process. For example, passageways (236,248) are shown in shadow dong 
first and second delivery members (210,212), resprctively, in Rgure 2A. In more detail to the variation shown in Rgure 
2A, multiple ablation actuating members (not shown) may extend along these pessageweys which are adapted to cmtplB 
to ablation element (214) and also to a proximal coupler (not shown) that is further adapted to couple to an ablation 
actuator, as is shown schematically at indvidual ablation actuators 1272,274) coupled to each delivery member, 
although the various actuating members may also couple to e single common ablation actuator. 

In edition, each of the guidewire tracking manbers 1234,246) shown in Rgure 2A, and also shown previously 
(134) for the first ddivery member in Rgure 1 A and B, is adapted to receive the respective guidewire through its lumen 
such that the guidewire extends externally of the catheter's elongate body on either side of the region of slideable 
engagement. This arrangement, however, is merely one exempie of a broader functional structure of the guidewire 
tracking variation illustrated by the anchors of Rgure 2A. Considering this veriation more generally, bores are fonned at 
each of the cfistal and intermediete regions of the elongete body. Each bore is adapted to track over a guidewire 
separately and independently of the other bore. Each bore generally has two open ends or ports, end the respectively 
engeged guidewire extends through the bore and externally of the device from each bore end. 

Acconfing to the generel structure just describedr the specific guidewire tracking member embodsnents of 
Rgure 2A, and otherwise where appropriate to the embodiments, may be modified according to one of ordinary skill 
without departing from the scope of the invention. For example, e cuff or looped tether of material may be provided et 
the desired enchoring location along the elongate body end thereby f omt e bore that is edapted to circumferentieliy 
engege a gmdewire according to the description sbove. More particidariy, a metallic ring, or a polymeric ring such as 
pdyimide, polyethylene, polyvinyl chloride, fiuoroethylpolymer (FEP), or polytetrafluoroethyiane IPTFE) may extend from 
the elongate body in a sufficient variation. Or, a suitable strend of meterial for forming a looped bore for gudewire 
engagement mey also be constructed out of a filament fiber, such as e Kevlar or nylon filament fiber. One more specific 
exempie of such an altemative guidewire tracking member which may be suitable for use in the current invention, 
perticulariy as a distal guidewire tracking member, is (fisdosed in U.S. Patent No. 5,505,702 to Amey. 
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VVtth reference to Rguis 3, an embodiment of another overall mode of a tissue ablation assembly is showa 
wharetn an ablation member (314) has its first end portion (318) coaxiaSy and sGdeabty engaged within a passageway 
(376) through a first delivery member (310). 

In more detsi to Figure 3, first delivery monber (310) has an elongate body (309) which fonns a guidswire 

5 tracking memter that indudes a guidewire himen or passageway (336) extemfing between a (fistd guidswire port (338) 
and a proximal port (not shown). A first guidewire (340) is sfideabty engaged within the guidewire passageway (336). A 
second passageway (376) also extends elong the elongate body 1309) between a (fistei port (378), which is located 
along (fistal end portion (380) proximally of (fistal guidewire port (338) and a proximal port (not shown) located 
proximally of the distal port Central to this embodiment, an ablation monber (314) is adapted to the first deivery 

10 member (310) such that its first end portion (318) is slideaUy engaged witlrin a passageway (376). Accoring to this 
rdationship, the ablation member (314) has B(Qustable positioning within the passagewey with remote manipulation of a 
region of the first end portion (382) which extends externally of the body by a user. As such, tiie second end portion 
(320) is adapted to extend an adjustable lengtii externally of the passageway (376) from dstal port (378) and between 
first delivery member (310) end second delivery member 1312). Furtiier to tiiis adjustable poatiornng, it is furtiier 

1 5 contemplated that the ablation element along the ablation member may eiso be edjusted to extend entirely out hm the 
passageway, or only a portion may extend externally between the ddivery members. It is believed that this 
arrangement beneficially allows for a variable istance between the anchors farmed by guidewire tracking members. In 
adtfition, it has been observed that, by pulling on the first end portion of the ablation member once both anchors or 
guidewire tracking members are engaged within vessels, a "cinching" action may be achieved which tightens the 

20 ablation member and guidewire tracking anchors along tite tissue between the enchors. 

Also shown in the embodiment of Hgure 3 is a second guide tracking member (346) along the second end (320) 
of ablation member (314) wtich is slideably engaged over e second guidewire or guide member (350). Further to second 
giBde tracking member (346), Figure 3 also shows, in shadow, two enlargements (360,3621 on guide member (350) 
which border either end of tracking member (346) to form e similar type of guide member-coupling member arrangement 

25 for e delivery member to that previously shown and described by reference to Rgure 1 A-6. 

Moreover, either one of the enlargements (360,362) may also be provided at the exclusion of the other for the 
purpose of allowing a stop within a vessel ageinst which the eblation member cen ebut when advanced, in the case of 
proviifing only enlargonent (3621, or for aliowing a stop that can be used to engage and push ablation member (314) 
distally with the gude member, in tiie case of providing only enlargement 1360). Further to the latter purpose, which 

30 holds true for the case of providing either both enlargements (360,362) or only enlergement (360), a further benefidel 
variation not shown provides a robust pushing monber for the proximal guide member portion of the guide member 
(350). In one sudi variation not shown, a hypotube of metei such es steinless steel or nickel titeniimi alloy is provided 
proximally of enlargement (360), and may for example transition into a core v\rire in the distel regions, such es at a 
location proximally adjacent to enlargement (362). Such transition may be achieved for exemple by wel(fing, sddering, 

35 adhntng, or swaging or otiierwise securing end effixing a cora wire to and/or within the bore of a hypotube accorifing 
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to that variation. In another variatioa the core wire may transition from a large diameter portion prcudmally of the 
er^argement (360)i to a tapered transtion into a smaller (fiameter portion such as at or dstaBy of enlargemnit (3B21. 

In adiStion, Figure 3 shows in shadowed view that each of the first ddivery manber (3101 and the giide 
traddng member (346) formed by the second end of aUation member (314) further induda expandable members 

5 (384,386). Each of the expandable mambers is adapted to edjust from a redially coHapsed comition during deBvery into 
an atrium or vessel extemfing therefrom* and to a radially expended comEtion which is adapted to drcumferentialy or 
otherwise rediaBy engage a vessel wall to secure the respective anchor there. For further illustratioa such expandable 
members mey be inflatable balloons, or may be other suitable substitutes according to the enchoring purpose put fortti 
such es for example a mechenically expandable cage. Moreover, it is to be further understood by refsence to the other 

10 embodments, particulariy where a distal end portion extends (fistally from a point of engagement with en eblation 
member, that such expandable members as just described by reference to Figure 3 may be equally suted for use in 
combinetion with the specific components of those particular otiier assemblies and embodiments. 

A further tissue ablation assembly is shown in Rgure 4A and includes two elongate delivery members 
(410,4121 with an ablation member (414) extemfing therebetween, and essentially combines the side-by-side elongate 

15 body dual delivery member design, as previously shown and described by reference to Rgure 2A, together with a 
coexielly housed, slideably engaged ablation member design of Figure 3. Both first and second delivery members 
(410,412) have guidewire tracking passageways (436,448) for slideably engeging guidewires (440,450). However, in a 
further modification, a first end (418) of ebletion member (414) is affixed to e dstai portion (480) of the first delhrery 
member (410), whereas the second end (420) of ablation monber (4141 extends from and is slideably engeged within 

20 passagewey (477) in the second delivery member (412), vie e cfistal port (479) located at the (fistal tip (480) of the 
second delivery member (412). 

According to the particular arrangement of the assembly of Figure 4A, the essembly is further shown in tiie 
partially segmented view in Figure 46 in a collapsed condition during delivery witiun and through a delivery sheeth (492). 
Further to tiiis delivery mode of operation, ablation member (4141 is edapted to be substantially housed within 

25 passageway (477) through dstai port (479) by either edvandng second ddhrery member (41 2) or withdrawing ablation 
member (414) until distel port (479) abuts against the engagement between first end portion (418) of eblation member 
and the distal end portion (480) of the first delivery member (410). The second end portion (420) of the eblation 
member (414) Is withdrewn into the pass^eway (477) in the second delivery member (412). 

Still e further tissue ablation assembly is shown in Figure 5 and further modifies the essemtiy shown in 

30 Figures 4A-B to include a coaxial engagonent between ablation member 1514) and a first passagewey (576) witlun e 
first deliv^ member (510), end within a second passageway (577) within a second delivery member (512). More 
perticulariy, Figure 5 shows eblation member (514) to include an intermediate portion (594) which is located between 
first and second end portions (518,520) and which includes one or more ablation dectrodes (522). The first end portion 
(518) of ablation memter (514) is slideably engaged with adjustable positioning within passageway (576) along the first 

35 delivery member (510) and tiirough the first cfistal port (578) located in tiie distal tip (589) of first delhrery member 
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(510). The second end portion (520) is siidaably engogad with adjustaUe positioning witiBn passageway (577) along the 
second daSvery member (512) and through a second (fistal pvt (579) located at the distal tip (590) of the second 
deGvery member (512). Accordng to this assemfaty, the laigth and portioning of aUation monber (514) between the 
first and second deihrery mranbers (510,512) is adjustable fnmi ather side or both ades (either by adjusting the rdathre 
position of the first end portion along the first ddivery member or of the sKond end portion along the second defivery 
member). In addhion, passageweys end actuating members may extend along each of the first end second end portions 
of the ablation member. 

Moreover, accorcfing to the assembly shown in Figure 5, one condut flud passageway (532) may extend from 
the first proximal end portion (582), which extends extemelly beyond the first deihrery member (510), through aUation 
member (514), to the second proxima) end portion (583), which extends extemaQy beyond the second delivery meminr 
(512). In this aspect, the passagewey (532) is thermally coupled to the ablation dectrodels) (522) and is adapted to 
cool the ablation electrode(s) (522) when heeted during ablation and when fitod is allowed to flow through the fluid 
passageway, as is shown by way of example, by arrows pointing into the passageway at the first proximal end portion 
(582) and out of passageway at the second proximal end portion (583). 

StOI further to the variation shown in Rgure 5, (fistal ports (578,579) are shown at the distel tips (589,5901 of 
first and second delivery memisrs (510,512), wherein the distal tips (589,590) are further shown to include radiopaque 
markers, such as by use of radopaque metal bands or by metal powder loaded polymeric material. 

The assembly shown in Hgure 6 indudes first and second ddivery members (810,61 2) with guidewire tracking 
members (634,646) engaged over gddewires (640,650), and further provides dual-coaxial engagement within those 
deihrery members (610,612) with abletion member (614), as shown previously in Rgure 5. However, acconfing to the 
variation showm in Rgure 6, the distal ports (678,679) to the respective passageweys (676,677) through which first 
and second end portions (618,620) of abletion member (614) are respectively engaged are positioned proximaOy of first 
and second distal guidewire ports 1638,639), as is identified during use by way of radopaque markers (696,697) that 
are further shown on proximal and (fistal sides of ports (678,679), respectively. Further shown in shadow in Rgure 6, 
the first and second anchors (684,686) provided in part by the two elongate guidewire tracking members (634,648) of 
the delivery members (610,612) may hirther include expandable members, which are believed to be particularly well 
suited to this design by virtue of the extensions of the guidewire tracking members distally beyond the ablation member. 

In an alternative variation not shown, it is further contemplated that the portion of the elongete body wfnch 
forms the guidewire tracking member for either ddhrery member may also temninate at a distal port that is located 
proximaUy of the distal port of the passageway through which the ablation member is slideably engaged. 

The tissue ablation assembly shown in Rgure 7A is illustrative of a varietion wluch is bdieved to be readly 
combinable with the other variations of the embodiments. Rgure 7A shows a similar assemUy to that just shown end 
described previously by reference to Rgure 5, except that the (fistal end portions of the respective deihrery catheters 
have curved shapes. These shafsd regions (711,713) ere adapted to ptant the first end second delivery members 
(710,7121 toward the posterior wall of an atrium when introduced through a transeptal delivery sheath seated across 
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the fossa ovaiis (not shown). The first and s^ond ddtvery members (710, 712) are shown in shadow within deiiwY 
sheath (7921. 

Figures 7B-C schematically show ahemative shaft configurations for first and mond ddvery mambm 
1710,712) shown in Rgure 7A, and indude, resfsctively, two round driivary members (710712) within an ovular 
ddivery sheath (792), or two ovular delivery members (710,712) in a round ddhrery sheath (7921. Ctmventional round 
shaft designs within round delivery sheath honans are also considered acceptable, and in siy esse, ell of these 
alternative variations apply equally as suitaUe substitutes for the other enbodiments shown to indude two delivery 
members with elongate tubuler members in side-by-side arrangement within a ddhrery sheath. 

Ftgiffes 7D'6 show various modes for a further defivery sheathltissue ablation device assembly onbodiment 
wherein the ddivery sheath or cethet^ (792) includes a wall (795) that separate first end second delivery passageways 
(797, 798). According to th^e modes, first end srcond delivery passageways (797, 798) are adapted to house first 
and second giddewires (740, 750) and respectively engaged first and second delivery members (710, 7121. Wall (795) is 
constructed to allow relative separation and isolation between these members in their respectrvdy engaged 
passageways in order to prevent entanglonent during delivery. However, the wall (795) is further constructed to be 
deflectable in order to aHow the ablation member (714) extencfing between delivery members (710, 712) to bridge 
between the passageways 1797, 798) during ddivery of the ablation member (714) through the daOvery catheter (792) 
and into the atrium for ablation. 

Mora specifically, the wall (795) may be constructed in many alternative modes in orcter to adiieve the feature 
just described, which is to provide relative isolation of the deivery passageways when only tiie respective guidewires or 
elongate bodies of the ddivery members are housed within those passageweys, but also to allow such isolation to be 
selectivdy broken such that the ablation member can bridge between these same passageways during delivery into the 
atrium. 

For example, Rgure 7D shows wall (795) to be broken at a separation (7961. According to this construction, 
wiiere only the guidewires (740, 750) or delivery members (710, 172) aro housed within passageways (797, 798), waU 
(785) is constructed to retain its shape to substantially transect the lumen formed by delivery catheter (792) and 
maintain tiie rdative isdation and integrity between the two passageways (797, 798). However, where tiie etdation 
member (714) is also housed within delivery catheter (792), the wall (795) is pushed aside within the delivery catiieter 
Itanen, as shown in slightf y varied modes in Figures 7E-F. It is contemplated by refra^ce to the Rgures 7D-G es a whole 
that the passageways (797, 798) may be common when the wall (795) is deflected eccordng to the embodiments 
shown. 

Other modes of construction for wall (795) may also be suitable substitutes for that shown and described by 
reference to Rgures 7D E. In one further iBustrative example, wall (795) may be secured at eech of its ends to the 
tubular wall of delivery catheter (792), with e break or separation along an internieifiate region of the wall within the 
delivery catheter lumen. A further more detailed exonpie of this variation is shown at separation (796) in Rgure 70. 
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This embodment is shown in a furth^ mode of use in figure 7G, wheran eUation member (714) is shown to bridge 
between passageways (787, 798) between two separate wafi portions (785, 785) that are deflected. 

it is also further contemplated that such deflectabaity may be achieved with a waB constmction that does not 
have literal "separattons" to dow for the bridging of the ablation member between the passegeways. For exempia, a 
frangible wrall construction may ba suitable, whwein the wa8 has structurd integrity but has a weak pdnt that is 
adapted to break or shear when the ablation member is forced elong and whlun the mner lumen of the deivery catheter. 

figures 7D-G also Blustrate one particular constmction for defivery catheter (792), wherein an outer tubing 

(793) is (fisposed over an inner tubing (794). Acconfing to this construction, outer tubing (793) may have a first 
construction and material composition wtwch provides the structural integrity necessary for the deiwery catheter (7921 
to be delivered into the atrium during use. Inner tubiiq (794) may be therefore chosen merely as a liner* in order to 
provide the wall structure es described, and may be one extrusion or tubing (as shown in the figures), or may be two 
separate tubings that ere adjoined in a manner resulting in the desired passageway and wall construction for the overell 
assonbly. In eny event the separation or frangibiiity of the wail may be inherent in the construction of the inner tubing 

(794) , such as by designing s separation into the tubing extrusion or formation itself, or may be post*processei such as 
by cutting or scoring the desired separation or frangible portion after formation of the tubing. In one particular 
embedment for inner tubing (794), a thin-walled polymer is used, where may or may not be the same pdymer used for 
outer tubing (793), and in the latter case may be for example a thin-walled fluoropdymer lining, such es a PTFE Einng. 
Still further, one uniform well construction may also be a suitable substitute for the outer/inner tubing variation just 
described by reference to the particular, exemplary embodiment in the figures. 

The modes for the delivery catheter (792) variously shown throughout figures 7A-G are believed to be highly 
desirable for use in combination with the "dual-ddivery member" tissue ablation device assemblies herein shown and 
described. It should be epparent to those skBled in the art, however, that the ebove-desaibed deOvery catheter or 
sheath construction with a frangible or separated wail can readily be app£ed in other applications and designed to 
accommodate other types of delivery members. 

The tissue ablation assemblies shown in Figure 8 exemfdify further variations, wherein similar assemblies' to 
that previoudy shown and described by reference to figure 3 are provided in moifified form. According to the varietion 
shown in figure 8A, the integretion of the ablation member end the second delivery member described in Figure 3, is 
repleced by e separate gddewire tracking member (846), which serves es the second delivery mmber (812), wherein 
the guidewire trecking member is edepted to slideat^y eiqege and treck over a guidewire 1850) as an anchor for the 
second end portion (820) of ablation member (814). This assembly is further modified in figure 8B wherein the 
guidewire tracking member (834) of the first delivery member (810) extends along only a distal portion of tlus delivery 
member (810), such that guidevtfire 1840) is only engaged along a portion of the delivery member's length. Also 
encompassed within this embodiment, but not shown in figure 8B, is that the guidewire tracking member (846) of the 
second delivery monber (812) extends along only e (fistal portion of delivery monber (81 2), such thet guidewire (850) is 
only engaged elong a portion of tNs delivery member's length. 
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The tissue aUation assanbly shown m Figures 8C and 8D further modfy the previous embotfiments, to indude 
the coaxial engagonant of the guidawire tracking members for both first and second dethrary mambars and the ablation 
member, in this embodmait the first and portion (818) of the abletion mmbar is coaxidly engaged within a first 
passageway (876) in ddivary member (810). The giidewire Uaddng memb^ (834) along first delhr^ member (810) 
indudas a second passageway engaged over a wire (840). The first dafivery msnber (810) indudas stil a third 
passageway (898) with a srcond defnr^ member coaxiaOy engaged. The second dafivery monbar also includes a 
second guidewire tracking member (846) over a second wire (850). In Rgure 8C, the guidewires era engaged along 
substantielly the entire length of the guidewire tracking members. In contrast in Rgiffa 8D, the guidewires are only 
engaged along a distal portion of the giddewire tracking members. 

The tissue ablation assembly of Rgure 9 includes a first defivary member (910) with two passageways 
(936,976). Passageway (936) ends in s ifistal guidewire port (938) and forms guidewire tracking member (934) over a 
guidewire (940) as a first anchor. Passageway (976) terminates distally in a distal port (978) located proximally of 
distal guidewire port (938). Ablation member (914) is slideably engaged witlun passageway (976) as sinuiarly described 
for previous ablation members in Figures 3 and 8, except that the ablation member (914) in Figure 9 further includes a 
passageway (948) running its length which tracks over a second guidewire (950) thereby providing a second anchor. 

In the tissue ablation assembly shown in Figure 10A, effectively one continuous member forms first and 
second delivery members with anchors and an ablation member strung therebetween. An elongate body (1009) has a 
first end portion (1082) and a second end portion (1083), both extending along a ddivery sheath lumen (1092) in a aide- 
by-ade arranganent. A first passageway (1076) extends along the first end portion 11082) and terminates adjacent tp 
an ablation member (1014) in a first (Estai port (1038), which is pictured within the tight superior pulmonary vain ostium. 
(101). The second end portion has a second passageway (1077) tenninating distally ai^acent to the ablation member 
(1014) in a second distal port (1039), which is pictured in the at^acent left superior pufanonary vein ostium (102). The 
simfdidty of this design allows for two guidewire tracking members over first and second guidewires (1040,1050) and 
provides anchors for both ends of ablation member (1014) along the length of tissue to be ablated. 

It is further contemplated (shown in shadow), that another guidewire (1045) may exit another port (1081) in 
the elongate member (1009), at or adjacent to the left inferior pdmonary van ostiimi (103), wherein an additionel 
vertical ablation element (1015) is provided, such that the ablation element (1015) spans tte finear distance between 
the superior and inferior left pulmonary vein ostia. Thus, one of skill in the art will reacfily recognize that further 
morSficadon of the ablation assembly shown in Rgure 9A, to indude an adtfitional guidewire and additional ablation 
eiOTients, may f acilitete the induction of a four-sided dosed ablation lesion connecting the four pdmonary vein ostia; 
the right inferior pulmonary vein ostium (104) is also pictured. Referring to Figure 108, the ablation assembly is 
modified such that the guidewires are only engegad along a distal portion of the elongate body (1009). 

Rgures 10C-D, dajRct another tissue ablation assembly during delivery through a transeptal delivery sheath 
(1092), and shows an ablation member (1014) wNch mdudes a proximal portion (1083) that forms a guidewire trecking 
member (1046) exteniOng praxhnally in a side-by-side errangement in parallel with a guidewire tracking member (1034) 
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of a defivery manfasr (1010) dong the delivery sheath. Ftgiffe IOC and D hirth^ show each of tfs gudewire tracking 
members I1034J 046) to include a distal port into a passageway through which a guidewire is sOde^ eng^d 
substantially dong the end portion's length, and further shows the intemtadiate portion 110941 to indude shaped 
regions 11011,1013) loceted et or edjacent to each of tiie distal ports (1(^8,10:^) such that eech shepad region is 
adapted to engege a ves^ extenifing from en atrial wall wtnle the ablation element is engeged along a length of atriel 
wail tissue extenifing between the vassals' ostie. Rgure 100 is similar to the assembly shown in Hgure IOC, except 
showing the first and second guidevtfire tracking members (1034,1048) to extend elong only a (fistat region of the 
respectivB end portion. 

Figure 1 1 A shows e perspective view of another tissue oblation assembly that indudes an ablation member 
(1 1 14) with a proximal end portion (1118) that is dideably engaged within a passageway (1 1 76) extending along a first 
ddivery member (1110) that furtiier indudes a guidewire trecking member (11341 dideably engaged over a gudewire 
(1140), and dso shows a predetermined length of the dstai end portion of the ebtation member, which indudes an 
ablation element, extendng e predetermined distence (fistally from the passageway through a distd port (1178). The 
predetermined length of the distd end portion of the ablation member has a predetermined shape which is adapted, as 
shown in Figure 11B, to be secured to a length of atrid wdl tissue from a predetermined location when the ehlation 
member (1114) is anchored by the guidewire (1 140) at or adjacent to the predetermined location. The enchoring mey 
optionally be enhanced by operetion of en expandeble member (1 184) on the guicbwire tracking member (1 134). 

Figures 12 and 13A-E show various specific emboifiments of an ablation assembly which utilizes both a lineer 
ebletion member (1214) end e drcumferentid ebletion element (1217). These eblation dements (1214,1217) may 
comprise eny of the ablation devices discussed ebove. In en exemplary mode, es illustreted in Rgure 12, the ablation 
member (1214) has a linear configuration and tiie drcumferentid ablation element (12171 utilizes en acoustic energy 
source that ratfidly emits a coliimated energy beam in a drcumferentid pattern. The present linear and drcumferential 
ablation elements (1214,1217) have particder utility in connection with fomting linear and circumferentid ledons dong 
B posterior wdl of the left atrmm and within or about one of the assodated pulmonary vein ostia (or within tiie vdn 
itsdf) in order to form conductive blocks. This applicetion of the present eWation assembly, however, is merdy 
exemplary, and it is understood that tiiose skiBed in the ert can readily adapt the present eblation device assembly for 
appGcations in other body speces. 

The eblation assembly is prindpdiy configured in accordance with the disdosure set forth above in connection 
with Rgtffe IOC, with the exception of the addition of the circumferentid ablation element (1217). Accordngly, tiie 
foregdng description shodd be understood as applying equdly to the present mode, except where noted otherwise. 

In the illustrated embodiment the drcumferentid ebletion dement (1217) indudes a source of ecoustic 
energy, an ultrasound transducer (1223), end an enchoring device (12841 that anchors the transducer (1223) whhin tte 
tergeted body spece (e.g., pdmonery vdn ostium). The anchoring device (1284) mey dso coufie the transducer (1223) 
to the targeted tissue site. Both the anchor (1284) and tiie transducer (1223) are podtioned et e distd end portion 
(1280) of one of tiie ddivery members (1210,1212) of the ebletion device assembly. 
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tn one mode, the anchoring device 11284) comprises an eipendaUe msnber that eiso positions orients) 
the transducer (1223) within the body space; however, other anchoring and positioring itevices may also ha used, siidi 
aSr for exampler a basket ntecharasm. In a more specific form, the transducer (1223) is located within the expandable 
member (1 284) and the expandable member (1284) is edapted to engage a drcumferentiai path of tissue dther about or 

5 along a pdmnivy vein in the region of its ostium or along a left atrial posterior waB. The Uansducer (1223) in ttmi is 
acoustically coupled to the wall of the expandable member (1284), and thus to the drctmferantial region of tissue 
engaged by the expandaUe member wall, whan actuated by an acoustic energy driver (1273) to onit a circumferential 
and longitudinally colllmated ultrasound agnaL The linear ablation member (1214) is operated by an actuetor (1272). 
The use of ecoustic energy, and particulerty ultresonic energy, offers the edvantage of simuttaneousiy 

10 applying a dose of energy sufficient to ablate a reletively large surfece area within or near the heart to a desired heating 
depth without exposing the heart to a large snount of current. For example, a collimated ultrasonic transducer can 
form a lesion, which has about a 1.5 mm width, about a 2.5 mm tfiameter lumen, such as a pulmonary vein, and of 'a 
sufficient depth to form an effective conductive block. It is befieved that an effecthra conductive block can be formed by 
producing a lesion within the tissue that is transmural or subtantiaSy transmural. Depaiif ng upon the patent as wel) as the 

1 5 location within the pulmonary vain ostium, the lesion may have a depth of 1 mffimet^ to 10 milimeters. It has been observed 
that the coElmated ultrasonic transducer can be powered to provide a lesion having these parameto^ so as to fomi an effective 
conductive tdock between the pulmonary vein and the posterior waQ of the left atrium. 

With specific reference now to the embodment illustrated in Rgures 13A through 13D, the distal end portion 
(1380) of one of the delivery members (1310) includes an elongate body (1309) with proximal and distal sections 

20 (1353,1355), an expandable balloon (1384) located along the distei end portion (1380), and a drcumferentiel ultrasound 
transducer (1323) which forms a circumferential ablation member that is acoustically coupled to the expandable belloon 
(1384). In more detail. Figures 13A-C variously show the elongete body section (1309) to indude a guidewire lumen 
(1336), an inflation lumen (1385), and an electrical lead lumen (1375). The ablation device, however, can be of e sdf 
steering type rether than an over-the-wire type device, es noted below. 

25 Each lumen extends between a proximal port (not shown) and a respective distal port which distal ports are 

shown as a distal guidewire port (1338) for the guidewire lumen (1336), e distal inflation port (1387) for the infletion 
lumen (1385), and the distei leed port (1388) for electricel lead lumen (1375). Although the gmdewire, inflation end 
electrical lead lumens are generoliy arranged in a side-by-side relationship, the elongate body section (1309) of the distal 
end portion (1380) can be constructed with one or more of these lumens arranged in e coaxid relationship, or in any of a 

30 wide veriety of conftgurations that will be readily apparent to one of ordinery skill in the art 

in addition, the elongete body (1309) is also shown in Rgure 13A and 13C to indude an inner member (1308) 
that extends distally beyond the distal infletion and lead ports (1387,1388), throi^h en interior chamber formed by the 
expandable bdloon (1384), and distdly beyond the expandable bdloon where the dongate body (1309) temtinatas in a 
distd tip. The inner member (1308) fornis the dstd region for the guidewire lumen (1336) beyond the inflation and lead 
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ports, end elso provides e support member for the cyimdricel ultrasound transducer (1323) and for the cfistsl neck of the 
expansion beUoon (13841, as dabbed in more datai below. 

One more detailed construction for the components of the elongate body section (1309) wMch is believed to 
be suitable for use in transeptal left atrial Nation procedures is as follows. The elongate bodv (1309) itseK mey have 
an outer diemeter provided within the range of from about 5 French to about 10 Frenchr and more preferably from 
about 7 French to about 9 French. The giidewire lumen preferably is adapted to sfiibably recehre gtsdewires ranging 
from about 0.010 inch to about 0.038 inch in dianeter, and preferably is adapted for use with guidewiras renging from 
ebout 0.018 inch to about 0.035 inch in dimneter. Wh^ a 0.035 inch guidewire is to be usei the giodewire lumen 
preferehly has an inner (fiameter of OSM inch to about 0.042 inch. In adifition, the mflation lumen preferably has an 
inner (fiameter of about 0.020 inch in order to allow for rapid deflation tnnes, although may vary based upon the 
viscosity of inflation mei&um used, length of the lumen, end other dynamic factors relating to fluid flow and pressure. 

In adiStion to providing the requisite lumens and support members for the ultrasound transducer assonbiy, the 
elongate body section (1309) of the de&very member must also be edapted to be introduced into the left atrium such 
that the (fistal end portion with the balloon (1384) and transducer 11323) may be placed witlsn the pulmonary vein 
ostium in e percutaneous translumenai procedure, and even more preferably in a transeptal procedure as otherwise 
herein provided. Therefore, the dstal end portion (1380) is preferably flexible and adapted to track over and along a 
gifldewire seated within the targeted pulmonary vein. In one further more detailed construction which is bdieved to be 
suiteble, the proximel end portion is adapted to be at least 30% more stiff than the distal end ptrton. According to this 
relationship, the proximal end portion may be suitably adapted to provide push transmisaon (and possibly torque 
transmission) to the dstal end portion wKle the (fistal end portion is suitably adapted to track throi^h bemfing anatomy 
during in vivo delivery of the (fistal end portion of the device into the desired ablation region. 

At leest a (fistal portion of the delivery member (1310) tracks over a guide wire (1340). Notwithstan(firq the 
specific device constructions just described, other variations of the delivery member are also contemplated. For 
example, wNle the illustrated mode is shown as an "over-the-wire" catheter construction, other guidewire trs:king 
designs may be suiteble substitutes, such as, for example, catheter devices which are known as "rapid exchange" or 
"monorair variations wherein the gudewire is only housed coaxially within a lumen of the catheter in the (fistal regions 
of the catheter. In another exempie, e deflectable tip design may also be a suitable substitute and which is adapted 
to independently selart a desired pulmonary vein and direct the transducer assembly into the desired location for 
ablation. Further to this latter variation, the guidewire lumen and guidewire shown in Hgure 13A may be repleced with 
a "puQwire" lumen and associated fixed pullwire which is adapted to deflect the cetheter tip by eppiying tension along 
vsried stiffness transitions dong the catheter's length. StiB further to tlus pulhMre variation, acceptable puliwires mey 
have B (fiameter witlun the range from about 0.008 inch to about 0.020 inch, and may further include a taper, such es, 
for exempie, e tapered outer diameter from about 0.020 inch to about 0.008 inch. 

More spedftcally regarcfing the expandable bafloon (13841 as shown in varied deteH between Figures 13A and 
13C, a central region (1391) is genereOy coaxially ifisposed over the inner member (1308) end is bordered at its end neck 
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r^ions by proximal and distal adaptations (1383,1395). The proxbnat adaptation (1393) is sealed over elongate body 
section 11309) proximalty of the (fistai inflation and the electrical leed ports (1387,1388), and the tfistal adaptation 
I139S) is sealed over inn^ member (1309). According to this arraiqonent, a fluid tight interior chamber is fomud 
within expandable bailoon (1384). This interior chamb^ is fluidly cotqiied to e pressuriieaUe fluid source (not shown) 

5 via the inflation lumsi (1387). In adi&tion to the inflation lumen (1385), the electrical lead lumen (1375) also 
communicates with the interior chamber of expandable balloon (1384) so that the tdtrasoimd transducer (1323), wiach 
is positioned within that the chamber and over the inner member (1308), may be etectricelly coupled to an ultrasound 
drive source or actuator, as wiD be provided in more detail bdow. 

The expandable balloon (1384) may be constructed from a variety of known materials, although the baBoon 

10 (1384) preferably is adapted to confomi to the contour of a pulmonary vein ostium. For this purpose, the balloon 
material can be of the highly compliant variety, such that the meterid elongates upon application of pressure and takes 
on \\m shape of the body lumen or spece when fully inflated. Sdtable balloon materials include elastomers, such as, for 
example, but without limitation, silicone, latex, or low durometer polyurethane (for example a duromater of ebout 80A). 
In adifition or in the alternative to constructing the balloon of highly compliant material, the balloon (1384) can 

15 be formed to have a predefined fully inflated shape (i.e., be preshaped) to generelly match the anatomic shape of the 
body lumen or space in which the balloon is inflated. For instance, as described below in greeter detail, the balloon can 
have a distally tapering shape to generally match the shape of a pulmonary vein ostium, and/or can include a bulbous 
proximal end to generally match a transition region of the atrium posterior wafl adjacent to the pulmonary vein ostium. 
In this manner, the desired seating witinn the irregular geometry of a pulmonary vein or vein ostium can be actveved 

20 with both compliant and non-compliant bailoon variations. 

Notwithstamfing the alternatives which may be acceptable es just de^bed, the balloon (1384) is preferably 
constructed to exhibit at least 300% expansion at 3 atmospheres of pressure, and more preferably to exhibit et least 
400% expansion at that pressure. The term "expulsion" is herein intended to mean the balloon outer demeter after 
pressimzation dvided by the baiioon inner diameter before pressurization, wherein the ba&oon inner (fiameter before 

25 pressurization is taken after the balloon is substantiaiiy filled with fluid in a taught configuretion. In other words, "expansion" is 
herein intended to relate to change in dameter that is attributable to the material compGance in a stress stran rdationslup. In 
one more deteiled construction which is believed to be suitable for use in most conduction block procedures in the region 
of the puimonery veins, the balloon is adapted to expand under e nornial range of pressure such that its outer ifiameter 
may be edjusted frtnn a raifially collapsed position of about 5 millimeters to s radially expanded position of about 15 

30 centimeters (or epproximateiy 500% expenaon ratio). 

The ablation member (1323), which is illustrated in Figures 13A-D, tekes the form of en annular ultrasonic 
transducer apfdicator. In the illustrated embodiment, the ennular ultrasonic transducer applicator (1323) has a unitary 
cylindrical shape with a hdiow interior (i.e., is tubuler shaped); however, the transducer applicator can have a generally 
annular shape and be formed of e plurality of segments. For instance, the trensducer applicator can be formed by a 

35 plurafity of tube sectors that together form en annular shape. The generelly annular shape can also be formed by a 
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plurafity of planar transducer segments wluch are arranged in a polygon shape le^^ hexagonl. In adiition, although m 
the fllustrated embodiment the ultrasonic transducer comprises a single transducer dement the transducer appiicitor 
can be fomied of a multi-el«nent amy, as described in greater detsl bdow. 

As is shown in datol in Figure 13D, the cytindrtcd ultrasound transducer (1323) includes e tubular wail wtich 
inchides three concentric tubiiar layers. A central layer 11325) has a tubiiar diaped member of a piezoceramic or 
piezoelectric crysteDine material. This transthicer element preferably is made of type PZT4, PZT-5 or PZT-8, quartt or 
Utlaum-NiobatB type piezoceramk: material to ensure high power output capahaities. These types of transducer 
materials are commercially available from Stavely Sensors, Inc. of East Hartford, Connecticut, or from Valpeyflscher 
Corp. of Hopktntoa Massachusetts. 

The outer end inner tubuler members 11327,1329) enclose the central layer 11325) within their coaxtei space 
and are constructed of an eiectricaOy conductive material. In the illusUated embodiment, these outer and inner 
members which forni the transducer electrodes 11327,13291 comprise a metallic coating, and more preferebly e coating 
of nickel, copper, silver, gold, pletinum, or elloys of these metals. 

One more detailed construction for a cylindrical ultrasound transducer 11323) for use in the present appOcation 
is as follows. The length D of the transducer applicator 11323) or transducer applicator assembly |e.g., midti-element 
enay of transducer elements) desirably is sdected for a given dlnical application, but is less then a length 0 of the 
balloon (1384) that contacts the tissue. In connection with forming circumferential conduction blocks in csrdiac or 
pulmonary vein wall tissue, the transducer length can f aU within the range of approximately 2 mm up to greater than 1 0 
mm, and preferably equals about 6 mm to 10 mm. A transducer accordingly sized is believed to form a lesion of e width 
sufficient to ensure the integrity of the fomied conductive block wititout undue tissue eblation. For other epplications, 
however, the length can be significently longer. 

Likewise, the transducer outer diameter desirably is selected to account for delivery through a particdar 
access path |e.g., percutaneously end trenseptally), for proper placement end locetion within a particular body space, 
and for achieving e desired ablation effect. In the given eppiicetion within or proximate of the pulmonary vein ostium, 
tte tronsducer preferebly has en outer tfiemeter within the range of about 1.8 mm to greater than 2.5 mm. It has been 
observed tiiat a transducer witii en outer diemeter of ebout 2 mm generetes scoustic power levels approaching 20 
Watts per centimeter radiator or greater witiiin myocardial or vascular tissue, which is believed to be sufficient for 
ablation of tissue er^aged by the outer baBoon for up to about a 2 cm outer (Sameter of the balloon. For applications in 
otfier body spaces, the transducer applicator may have an outer diameter witiiin the range of about 1 mm to greater 
than 34 mm ie.g., es large as 1 to 2 on for applications in some body speces). 

The central layer 11325) of the transducer epplicator (1323) has a thickness selected to produce a desired 
operating frequency. The operatir^ frequency will vary of course deiwnding upon clirHcel needs, such as the tolerable 
outer cfiemeter of the aUetion and the depth of heating, es well as upon the size of the trensducer es limited by tiie 
ddivery path and the size of the target site. As described in greater deteil bdow, the transducer in the illustrated 
eppfication preferably operates within the range of ebbut 5 MHz to about 20 MHz, and more preferably within the renge 
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of flbout 7 MH2 to about 10 MHz. Thus, for exampla, the transducer can have a thickness of appnuctmatdy (13 mm for 
an opsrating frequency of about 7 MHz a tMckness geisraSy equal to % the wavelength essodeted with the 
dasited operating frequerttyl. 

The transducer appBcator (1323) is vibrated aaoss the wall thickness to raifiate coUimatad acoustic emrgy in 

5 a radial (Erection. For this purpo^ as best seen in Rgures 13A end 130, the cistal ends of etectrical leads (1331,1333) 
are dectrically coupled to outer and inner tubular members or electrodes (1327,1329), respectivdy, of the transducer 
(1323)« such as, for example, by soldering the leeds to the metallic coatings or by resistance welifing. In the iOustrated 
emboifiment, the elrctricai leads are 4^ nnl (0.004 to 0.008 inch (fiameter) siver wire or the Eke. 

importantly, as best understood from Rgura 12, the wire leads or lead set indicated generally by ref&mce 

10 numeret (1235), for the drcumferentiai ablation dement (1223) ere routed through the leed lumen (1275) of the first 
deih^ery member (1210), while the wire leads or lead set (1237) for the linear ablation element (1214) ere routed through 
one or more wire leed lumens that extends through the linear ablation member (1214) and through the second delivery 
member (1212). The seperetion of these lead sets (1235,1237) reduces any cross-contemination or noise in the signal 
carried by one of the lead sets due to its proximity of the other lead set 

15 The proximal ends of the leads of the lead set (1235) for the circumferential ablation element 11223) are 

adapted to couple to en dtrasonic driver or actuator (1273), which is schematicelly illustrated in Hgure 12. Rgures 
13A-C further show leads ss seperate wires within electncal lead lumen, in which configuration the leads must be well 
insulsted when in dosa contact Other configurations for leads are therefore contemplated. For example, a coaxial 
cable may provide one cebie for both leads which is wefi insulated es to inductance interference. Or, the leads may be 

20 communicated toward the distal end portion of the elongate body through different lumens which are separated by the 
catheter body. 

Still with reference to Rgure 12, the leads of the lead sets (1237) for the linear ablation element (1214) are 
coupled to an ablation actuator (1272), which is configured in accordance with the above description. The oblation 
actuator (1272) desireUy indudes e current source for supplying an RF current, a monitoring drcuit and a control 

25 drcuit. The current source is coupled to the linear aUetion elonent (1214) vie the leed set (12371, end to e ground 
patch (not shown). The monitor drcuit desirably communicates with one or more sensors (e.g., tempersture or current 
sensors) which monitor the operetion of the lineer ablation element 11214). The contrd drcdt is connected to the 
monitoring drcuit and to the current source in order to adjust the output level of the current driving the electrodes of 
the linear ablation element (1214) besed upon the sensed contfition (e.g., upon the relationship between the monitored 

30 tonpereture end a predetennined tempereture set-pdnt). 

The ultrasonic actuator (1273) generates altemeting current to power the transducer. The ultrasonic 
actuator (1273) drives the transducer at frequendes vnthin the range of about 5 to about 20 MHz, and preferaUy for 
the Slustrated application within the range of ebout 7 MHz to about 10 MHz. In adcStion, the ultrasonic driver (1273) 
can modulate the driving frequendes end/or vary power in order to smooth or unify the produced coflnnated ultrasonic 
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beam. For instance, the hmction generator of the ultrasonic driver can drive the transducer at freqisnctes within the 
range of 6.8 MHz and 72 MH2 by continuously or dscretdy sweefHi^ betw^n these frequencies. 

The ultrasound transducer (1223) of the present embmfiment somcaOy couples with the outer sidn of the 
balloon (1284) in a manner which fomis a circumferential conduction block in a pulmonary van as foflows. Initially, the 

5 ultrasound transducer (1223) is befieved to snit its energy in a drcumferentia] pattmi which is htgHy cdEmated along 
tte trensducer's length relative to its longitucfinal axis L (see Rgure 13D). The drcumferentiai band therefore maintains 
its width and circumferential pattern over an appreciable range of (fiameters away from the source at the transducer. 
Also, the balloon (1284) is prefereUy inflated with fluid which is relatively utUasonicaily transparent such as, for 
example, degassed water. Therefore, by ectuating the transducer while the balloon is inflated, the drcumferentiai band 

10 of energy is ellowed to translate through the inflation fluid and ultimately sonicafly couple with e drcinrferential band of 
balloon skin which drcumscribes the balloon. Moreover, the drcumferentiai band of balloon skin material may also be 
further engaged along a drcumferentiai path of tissue which drcumscribes the balloon, such as, for example, if the 
balloon is inflated within and engages a pulmonary vdn wall ostiim, or region of etrial wail. Accorifingly, where the 
balloon is constructed of a relatively idtrasorocally transparent material, the drcumferentiai band of ultrasound energy is 

15 allowed to pass through the balloon skin and into the engaged drcumferentiai path of tissue such that the 
drcumferentiai path of tissue is ablated. 

With reference to Rgure 13E, the transducer (1323) also can be sectored by scoring or notching the outer 
trensducer electrode and part of the central layer along Ones parallel to the longitudnal axis L of the transducer (1323). 
A separate electricel lead connects to each sector in order to couple the sector to a defeated power control that 

20 individually exdtes the corresponcfing transducer sector. By controlling the driving power and operating frequency to 
each individual sector, the ultrasonic driver can enhance the uniformity of the ultrasonic beam around the transducer, 
and vary the degree of heating (i.e., lesion contrd) in the angular dmension. Again the leads for each sector may he 
routed through different lumens of the two delivery members. 

The ultrasound transducer just described is combined with the overall device assembly eccordng to the 

25 present emboifiment as follows. In assembly, the transducer desirebly is "air-backed" to produce more energy and to 
enhance energy dstribution uniformity, as known in the art. In other words, the inner member does not contact an 
appredable emount of the inner surface of transducer inner tubuler member. 

For this purpose, the transducer seats coaxial about the inner member end is supported about the inner 
member in a manner provitfing a gap between the inner member and the transducer inner tubtdar member. That is, the 

30 inner tubular member forms an interior bore which loosely receives the inner member. Any of a variety of structures can 
be used to support the transducer about the inner member. For instance, speces or splines can be used to coaxiaily 
position the transducer ebout the inner member while leaving a generally annular space between these components. In 
the eltemetive, other conventional end known epproeches to support the transducer can also be used. For instence, 0- 
rings that drcumscribe the inner member and Ee between the inner member and the transducer can support the 
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transducer in a manner similar to that illustrated in Patent No. 5,606^74 to Castefianoi Another exan^b of 
ahenative transducer support strxtures is dsdosed in Patoit No. 5^0,479 to DiedQich. 

In the tflustrated emboiEment e stand-off (13411 is provitbd in order to ensure that the transducer has a radial 
separation from the inner member to form a gap filled with air and/or other fluid. In oro preferred mode shown in Hgtue 
13C, stand-off (1341) is a tubular member with a plurality of circumferentiaSy spaced outer spfines (1343) which hold 
the mejoiitY of the transducer inner surface away frimt the surface of the stand-off betwran the splines, thereby 
minhnizing dampng affects from the couplii^ of the trensducer to the catheter. The stend-off (1341) is inserted witinn 
the inner hollow cavity (1347) of the transducer (1323). 

The transducer desirably is electrically end ma:haracally isolated from the interior of the balloon. Agaiiv eny 
of a variety of coatings, sheaths, sealents, tubings and the like mey be suitable for this purpose, such as those 
descrited in U.S. Patent Nos, 5,620,479 and 5,606,974. In the Olustrated embodiment, as best fllustrated in figure 
13C, a conventional sealant, such as, for exemple, General Electric SHicon II gasket glue end sealant desirably is applied 
at the proximal and (fistal ends of the transducer around the exposed portions of the inner member, wires and standoff 
to seal the space between the transducer and the inner member at these locations. In addtion, a conventional, flexible, 
acoustically compatible, and medical grade epoxy can be applied over the transducer. The epoxy mey be, for example, 
Epotek 301, Epotek 310, which is available commercially from Epoxy Techndogy, or Tracon FDA-8„ 

An ultra thin-wailed polyester heat shrink tubing or the like then seals the epoxy coated transducer. 
AKematively, the epoxy covered transducer, inner member and standoff can be insteed into a tight thin waO rubber or 
plastic tubing made from a material such as Teflon®, polyethylene, polyurethane, alestic or the like. The tubing 
desirably has a thickness of 01)005 to 0.003 inches. 

When assembling the ablation device assembly, additional epoxy is injected into the tubing after the tubing is 
pieced over the epoxy coated transducer. As tte tube shrinks, excess epoxy flows out end e thin layer of epoxy 
remains betwwn the transducer and the heat shrink tubing. This layer protects the transducer surface, helps 
acoustically match the trensducer to the load, makes the ablation device more robust end ensures air-tight integrity of 
the air backing. 

Although not illustrated in figure 13A in order to simplify the drawing, the tubing extends beyond the ends of 
transducer end surrounds a portion of the inner member on either side of the trensducer. A filler (not shown) can also 
be used to support the ends of the tubing. Suiteble fillers include flexible materids such as, for exemple, but without 
limitetion, epoxy, Teflon® tape and the like. 

Furtfsr to known ebiation catheter devices end methods of the type just summarized above, earty (fisdosures of such 
aUation catheter treatmsits indude emitting tet current (DC) from an dectrode on the dstd end of e catheter in order to 
eUate the targeted tissue b^eved to be the focus of a paiticdar arrhythmia. However, more recently, devices and procedures 
instead use reifio frequency (RR curroit es the energy source for tissue aUatioa as dsdosed in U.S. Patent Nos. 5,209,220 to 
Gffi; 5,293,888 to Narddia; and 5,228,442 to bnran. Other energy sources which have been u^ in catheter-based ddation 
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pnnxdures m dsdosed in the fdlowtng references: Patent No. 5J47^5 to Friedman et si; ILS. Patent No. 5,156,157 
to Valenta Jr, et aL; WO 93/20767 to Stem et aL; ami Patent No. 5, 1 04^^ to Isner et aL 

Wide a mmber of praf^ed endioiimaits of the invantion and variations thereof have been desoied in detai, other 
modfications and methods of use \a£] be reetiy aiqiarent to those of dc3l in the art Accordngiy, it shodd be understood that 
5 various appkations, moifificatiQns and substitutions may 1» made of equhralents without deporting frtKn the spirit of the 
invention or the scope of the daims. 
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WHAT IS CLAIMED IS: 

1. A tissug gHgtion tfevicB aggmMy adapted to fonn a randxtiBi Utxk alono a temth of tesua between fiist 
and second piedBtemtined locations along an atrial wal of an atritm in a patient comprising: 

a first deiverytnentber with a proxiniei end portion and a dstsi end portion wtich includes a first anchor; 
a second ddiyery memiEr with a pnodmal end portion and a dstal end portion which incfanfes a second 

anchor 

an dongated ablation membo' with a first end portion and a srand end portion, the ablation member being 
coupled to the distal mi portions of the first and second ddvery memisrs and indinfing an ablation element with an ablation 
Isigth wiidi is located at least in part between the first and second end portions of the ablation member, the ehhtion element 
being adapted to couple to en eUation actuator, wheron the first and second anchors are adapted to secure the aUation 
element to the first and second predetenrened locations, respectwdy, such that at least e portion of the aUation tetgth is 
secured to and extends along the length of tissue. 

2. The essemUy of daim 1, wherdn tte first anchor comprises a tracking member which is adapted to 
siideably engage end track over a guide member. 

3. The essembly of dann 2, wherdn the tracking member comprises a glide member passegeway which 
extends between a distd port on the distd end portion of the first ddivery member end e proximd port located dong the first 
delivery member proximdiy of the (fistd port and the first end portion of the ablation member is engaged to the dstd end 
portion of the first deOvery msnber proximdiy of the distd port 

4. The assembly of dam 2, whmn the first enchor comprises e first tracking msnber edapted to sSdeafaly 
engage and track over e first guide member, the second enchor comprises a second tracking member adapted to sfideaUy 
engege end track over e sa:ond glide member, end the ablation dement is adapted to be positioned dong and secured to the 
length of tissue by siideably engaging and advandng tte first end second tracking members over the first and second gude 
members, respectively. 

5. The assembly of ddm 4, wh^n the first and second tracking msnbers fijrther inchide first and second 
glide member passageways, respecthrdy, wNdi temnnate dstaSy in first end second distd ports, dso respectively; and the 
first and sectmd end portions of the ablation member engage the distd end portions of the first end second ddivery members; 
respectively, at locations proximdiy of X\b first and second (f std ports, dso respecthrdy. 

6. The assembly of ddm 1, wherdn et least one of the first end second anchors comprises an expandable 
monber wMch b atf ustaUe fi-om e first podtioa which is charactoized at leest in part by a radidiy coBapsed conifitioa to a 
sKond positioiv whidi is characterized at least in pvt by a radidty expended condition. 

7. The assembly of dam 1, wherdn the dstd end portion of et least one of the ddivery members further 
comprises a cunred shepe. 

8. The assembly of dam 1 , v^dieran at least one of the first and second ddivery members further comprises: . 
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a guide member with a praximai gtids portion and a dbtai gtids portioa the cfistal guide portion hawig a 
(istd tip wlich is raiopaque under X-ray visuafizstioa sad d stal tip being sh8{md and steeraUe by torquing the proximal gtida 
pntiiHi^and 

a coupGng ntemb^ which includes a bare and a longitudnal axis theretbou^ wherein the dstai glide 
portion is rotatably Qigaged witKn the bom of the coupbig niember, a^ 
motion within the bore in the longittHfnai axis, and the aUation member is enga^ to the couping member. 

8. The assemUy of dam 1, wherein the first defiveiy member further comprises an dongate body with e 
passageway which extends between a istd port on the distal end portion of the first d^very member and a praximai port 
located along the first de&very member pnsdmaOy of the dstei port; end 

at least the first end portion of the aUation member is sGdeabty engaged with an at^ustabte position witMn 
the passageway such that at least a portion of the ablation member which inchides the eUadon element is adapted to extoid 
(fistdly from the passageway beyond the dstal port with an adjustable length extendng between the first and second deivery 
mOTtbers. 

10. The assembly of daim 9, wherein the passageway is a first passageway, the detal port is a first dstal poa 
and the proximal port is a first proximal port in the first delivery member and wherein the second defivery member further 
comprises a ss:ond passageway which extends between a second distal port dong tte dstai end portion of the second deOvuy 
member and e second proximal port trcated along the second ddivery member proximally of the second dstai port 

the. second end portion of the ablation member teing dideaUy engaged with an edjustafalB position vwtfam 
the second passageway and through the second dstd port end 

the ablation member being adapted to extend a variable length between the first end second deiivery 
members by sfideaUy adjusting the respecuve position of at least one of the first or second end portions of the ablation member 
within the respecthreiy engaged passageways. 

11. The assembly of daim 1, hirther comprising: 

e first actuating member wNch extends along the first delivery member end wNch is coupled to the ablation 
elemott and also to a first coupler along the pmximal end portion of the first defiv^ member, said first coupler being edapted to 
couple to en ablation actuator and 

a second ectuating member winch extaids elong the second de&very member and which is coupled to the 
aUation element and also to a second couplff along the proximal end portion of the second ddhrory m^ber, said srcond cou|ier 
being adapted to couple to an ablation actuator. 

12. The assembly of daim 1, wheren the ablation element is further adapted to heat when actuated by an 
aUation actuator, ami further comprising: 

a fliid passageway which extends dong the first defivery member, the aUation member, and the second 
defivery member, end winch is thennafly coupled to the oblation dement dang the ablation member, wherdn the fliid 
passageway is adapted to cod the ddatitn dement when heated by allowing fliid to flow aloiq the fluid passageway and 
through the aUetion member. 
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13. The sssemUy of dam 1, wherein the aidalion dement further comprises at least one electroda and 
wherein the proximei aid portion of the first de&very monber firther comprisas an electrical coupler which is dectricaDy coupled 
to the at least one eiectriuie and is aiso adapted to eiectricdty cmipla to a OCT^ 

14. Tha assamUy of detm 1, wherein the aUatiiR) dement further comprise an dtrasound emitter and an 
litrasound drive member which is coupted to tha uttiasound emrttw and abo to a proximd coupiar dong tte proxmui otd 
portion of the first daCvery menfaer, the proximd coupler being further adapted to couple the dtrasouid drive member to m 
uttrasQund drive source* 

15. The assemtdy of detm 14, whaan the dtrasound erratter further comprises an dtrasound transducer with 
an ultrasonic crystd having first and second surfaces; the assembly further comprising: 

a first dectricd lead coupled to the first surface and which extends dong tl» first deivery member to a 

first couple and 

a second dectricd lead coupled to the second surface and which extends dong the second deOv^ member 
to a second coupteTr wherdn the first and second couplers ara adapted to couple to two oppoate pdes of an ultrasound drive 
drcuit whkh is an dtemating cuTent source. 

1 6. The assemtdy of dam 1 , wh^n a vessd extends from tha atritin and has a vessd wall, and wherdn the 
BssemUy hirther comprises a dtcumferentid aUation member dong tte dstal end portion of at least one of the ddhrery 
members and which indudes a circumferential ablation member that is adapted to ablate a drcunferentid path of tissue located 
dong the vessel wdl or dong the atrid wdl ami sunuumf ng tha vessel 

17. The assembty of ddm 16, hirther canprising: 

a first Ktuating member which is coupl&l to and extends between the ablation elemoit and a first coiqiler 
located dong the proximd end portion of the first defivery membo; and 

a second actuating member which is coupled to and extends between the drcumferentid ablation member 
and a second coupler Ircated dong the proximd end portion of the second ddivery member. 

1 8. A tissue ablation device assonfafy adapted to fomn a conduction blxk dorq a length of tissue between first 
and second predetennined Ixations dong en atrid wall of an atrium in a patient comprising: 

a first (fe&very member with a proximd end portion, a distd end portion, and a first passageway exterafing 
dong the dstd end portion of the first defivery member; 

a second ddivery mmber with a proximd end portion, a ifistd end portiorv and a second passageway 
extending dong the dstd end portion of the second defivery member; and 

an dongated ablation member coupled to the dstd end portiorv of the first and second defivery members, 
and tnduifing an ablation dement with an ablation length extaidlng at least in part between the first and second defivery 
members, the ablation dement being adapted to couple to an ablation actuator. 

19. Tha assembly of dam 18, wherdn the first end second defivery monbers are adapted to be sfideably 
engaged vuthin a defivery sheath in a dde-by-dda arangement such that by manipdating tie proximd end portion of the first 
ddhrery member extemaQy of the body the (fistd end portion of the first ddhrery memimr b adapted to contrdlaUy position and 
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sscom ths aUstion etenfint to thB first predstonined bcationr snd also sudi that by manipulating tha proxsnfli and portioQ of 
the second Mmrf member extOTialy of the tntdy tha dutd end portion of the second deiverY member is adaptad to 
controflafaly position mid sectim tha aUationdansnt to the second pedetarnanedlocathm. 

20. The assamUy of daim 18, hirther comprising a first anchor located along tha (fistd end portion of th 
delhroy memb^ and vuhtdi is adaptad to saoire the aUation dement to the first predetermined bcation. 

21. Theassentbfyof dam 20, vvheran the first Old portion of tha ablation mernber is e^ 
portion of the first defivery member proximaOy of the first anchor. 

2Z The assemUy of dsrni 20, wherein the first anchor comprises a traddr^ member wtich is adapted to 
siideabiy engqe and track over a guide member. 

23. The assembly of dam 22« wherein the traddng member further comprises a passageway whach extends 
between a (fistd port on the (fistsi end portion of the first deGvery memter end e proximal port located along tha first daOvoy 
msnber proximaUy of the (§stei port; end 

tha first end portion of the eUation monber being engaged to the dstai end portmn of the first ddvary 
manber proximaUy of the (fistal port. 

24. The assemUy of dam 20, whvein the first anchor comprises an expandabla member winch is at^ustafata 
from a first position, whk:h is characteiized at least in part by a ratfiaOy cdlapsed conition that is edapted to be defiversd into 
the atriiffn, to a second position, which is characterized at least in part by a radiaOy expanded condtion wlw:h is adapted to 
raiafly engage a vessel waD of a vessel extendng from the atiiun. 

25. The assonbiy of dam 1 8, wherein the dstd end portion of at least one of the delhrery members ftithv 
comprises a curved sl»pa. 

26. Tha assonbiy of daim 1 8, wherein at least one of the first and second defivery memters further comisises: 
a guide member with a proximal guide portion and a distal guide portion, the dstal guide portion having a 

(fistai tip which is radiopaque unda X*ray usuafization and which is shaped and steerable by torquing the proximai guide portion,* 
and 

a coupGng member which indudes e bore and a longitudinal axis through the bore, the distal guiite portion 
being rotatabty engaged with the coupling manber through the bore end hawng a limited renge of motion through the bore 
rdathre to the longitudinal axis, and the eUation member further bang engeged to the coupling member. 

27. The assanbty of daim 1 8, wherein the first passageway extends between a distal port along tha dstd end 
portion of the first ddivery member end a praximd port dong the first defivery member proximaily of tte dstd port; and 

at least the first end portion of the ablation member is sGdeeUy oigaged with an aiQustabte position within 
the first passageway such that at least e portion of the ablation member wtnch indudes the eUation element is adapted to 
extoid dstdly from the first passageway through the dstal port with an atj^abla length extendng between the first and 
second deOvay members. 
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28. The assembly of dam 27, wheran the sscrnid passapAmy extands tetween a second dstal port dong the 
(fistd end portion of the sasuride&verymmte and a second proximai port dongtheseconddeOverymaniberpnudmetiy of the 
second dstal poit 

the second end portion of the aUation memter is slideably engaged with an adjustable position witton the 
sacond passageway and through tte second istal portend 

the aUation member is aifustaUe to extend a variaUe length between the first and sacond defh«y 
members by siideaUy atfusting the respecthfe position of at least one of the first or second end portions withn the respecthrdy 
engeged passageway. 

29. The assembly of daim 1 8, further compiising: 

a first actuating member which extends dong the first d^veiy member and which is coupled to the aUation 
element and dso to a first coupler along the proximal end portion of the first de&very number, tt» first omiating member being 
adapted to couple to an aldation actuator; aid 

a second ectiating member which extends along the second ddivery member end which is coupled to the 
aUation element and also to a second ctnipier dong the proximal end portion of the sorond d^ry memter, the second 
ectuating member dso being adapted to couple to an aUation actiffltor. 

30. The assembly of dam 29, whsan the ablation dement further comprises muhiple dectrodas along the 
aUation length; and 

each of the first and second actuating members further comprises at least one electrii^ wire. 

31. The assemUy of dairn 18, wherdn the ablation dement is further adapted to heat when actimted by an 
aUation actuator, and further comprising e liud passageway wUch extends dong the first delivery member, the aUation 
member, and the second ddvery member, and which is thennaOy coupled to the aUation element along the aUation member, 
such that the fluid passageway is adapted to cod the aUation dement when heated by allowing fluid to flow dong the fitid 
passageway and through the ablation membff. 

32. The assembly of dam 18, wherdn the ablation dement hirther comprises at least one dectrode; end the 
proximd end portion of the first ddhrery member further comprises an dectricd coupler which is dectrically coupled to the at 
least one dectrode and is adapted to dso dectricdly couple to a currant source. 

33. The assemUy of daim 18, whadn the ablation dement hirther comprises an ultrasound onitten and the 
assembly furttmr comprises an ultrasound drive member wUch is coupled to the ultrasound anitter and also to a proximd 
coupler dong the proximd end portion of the first delivery member, the proximd coupter bang furtter adapted to couple the 
tdtrasound drive member to an dtrasoiBid drive source. 

34. The assembly of dam 33, whmn the dtrasound emitter further comprises an ultrasound transducer with 
an dtrasonic crystd having first and second surfaces; and the assemUy further comprises a first dectrical lead coupled to the 
first surface and wUch extends dong the first ddhfery member to a first couj^r, and a second dectricd lead coupled to the 
sacond siffface and wUch extends dong the second deGvery manber to a second coupler, the first and second couplers being 
adapted to couple to two opposite poles of an dtrasound drive drcut wtich is an ahemating current source. 
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35. The assemUy of daim 18, whmn a vessd extends from the atriun and has a vsssd wall and the 
assonUy hirther comprises a dnamfarerstiBi abletion matihs aiong the dstal end portion of at least one of the ddMrf 
mendiers aid uvlsch tndudes a dr c un f erBn t ia l aUatkin member that is adapted to aUate a Gtioinfer&itifii path of tissue located 
elong the vessd waO or along the atrtai vvaO and surnnmdng the V8ss^ 
5 36. The assamUy of dam 35, hirther cflmprising: 

a first actuating member wtidi s coupled to and extotds betvum the aUation dement and a first coupi^ 
located dong the [nmimd end portion of the first dsivery member; end 

a second actuating mento wtuch is cou|^ to and extends between the drcunferentid aUation member 
and a second coupler located dtstg the pnodmd end portion of the second ddhrery member. 
10 37. A tissue aUation device assemUy adapted to fonn a conduction block along a length of tissue betwaoi fiist 

and srcond predetermined locations dong an atrid waD of an atiitin in a patistt comprising: 

a first deSvery member with a proximd end portion, a cfistd end porticm, and e passageway that exterds 
between a distd port located along the (6std end portion of the first ddivery member and a proximd port located dong the first 
ddivery member proximdiy of the distd port; 
] 5 a second ddivery member with e proxsnd end portion and a distd end port on; end 

an ablation memter with a first end portion that is dideaUy engaged with an adjustable postrion vuthin the 
passageway, a second end portion that is engaged to the dstd end portion of XhB second ddhrery member, and an ablation 
dmtent with an aUation length Ircated between the first and second end portions, the eUation element bdng adapted to couple 
to an aUation actuator, wherein at least a portion of the aUation member wMch tndudes the aUation dement is hirthv adapted 
20 to extend from the pessageway through the distd port with an adjustaUe length extendng between the first and second 
deEvery monbers. 

38. The assembly of dam 37, hirther comprisng: 

a first actuating member wNch extends dong the first end portion of the ebletion member and wte:h is 
coupled to the aUation element and dso to a first coupler dong the proximd end portion of the first ddhrery m^ber wMch is 
25 adapted to couple to an ablation actuator; and 

a second actimting member which extends along the second end portion of the eUation memb^ and which 
is coui^d to the aUaticm dement and also to a second coiner dong the proximd end portion of the second delivery mambs 
wHdi is also adapted to coupie to an aUation actuator. 

39. The assembly of dam 38, wherdn the ablation dement hirther comprises an aUation length with muhi^ 
30 electrodes dong the ler^th, and wherein each of tin first and second actuating monbers further comprises at least one 

dectricdwire. 

40. The assembly of dam 38, wherdn the aUation dement is further adapted to heat when ectuated by an 
aUation actuator, end further comprising: 
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a fiiid passageway wficfa extsnds along the ablation member between the first and second end portions 
and vriich is themnaliy oHjpted to the ablatio dement slimg the ablation member^ sxh that the fliid pass^eway is adapted to 
codtheaUation demem whoi heated by ellowing fiiid to flow eiong the fiuid passageway and ttvtnj^ the ablation monbv. 
41. The assemidy of daim 37, wheran the length of tissis extends between first and second predetemined 
5 locatkiifidong the etridwsU^ and tie assembly further comprises a fi^ 

defimy member end wtnch is adapted to secure the aUation damait to the first preiktamined location doi^ the atrid wail. 

41 Tha assembly of ddm 41, vyheran the first anchor comprises a tracking member wtidi is at^pted to 
sfideaUy engage arri track over a guide member. 

43. The assembly of ddm 4Zr wheran the tracking member hrther comprises a guide member passageway 
10 which extends between a dstd giide member port on the (fistd end portion of the first ddhr^ monber and a pnudmd guiite 

member port located dong the first ddvery nmber proximafly of tha dstd gude mendier port and wherein tt» first erd 
portion of the aUation member is engaged to the dutd end portion of the first ddivery member proximaily of the dstal glide 
monber port 

44. The assemUy of dam 41, the first anchor comprises an expandable member that is adjustable from a 
15 raiaOy cdiapsed condtion that is adapted to be defivered into the atrium to a raddty expanded condtion that is ad^ited to 

radaSy engege a vessd wafl of a vessd extendng from the atrium. 

45. The assembly of ddm 37, wheran the dstal end portion of at least one of the ddivery members hother 
compnsas a curved shape. 

46. Tha assembly of daim 37, wheran the secimd ddivoy member further comprises: 

20 a pde member with a proxknd gdde portion and a dstd guide pvtion, the distd gdde portion heving a 

distd tip which is racfiopaque under X-ray visua&zation and wtuch is shaped and steerable by toqdng the proximd guide portion; 
and 

a coupling manber whk:h induifes a bore and a longitudnd axis through the bore, the dstd guide portion 
bdng rotatably engaged with the coupling member through the bore and having a limited range of motion through the bore 
25 rdathre to tin longitudind axis, and the second eid portion of the ablation member further being engeged to the coupling 
menter. 

47. The assembly of ddm 37, whmn the ebletion dement further cmnprises at least one dectroda; the 
proximd end portion of the first ddivoy manber further compriang an dectricd coupler which is etectiically coupled to the at 
least one dectrode and is adapted to dso dectricaBy couple to a current source. 

30 48. Tha assembly of ddm 37, wheran a vessd extends from the etriun and has a vessel wdt end the assembly further 
comprises e drctinferentid ebiation member dong the dstd end portion of at least one of the ddh^ery members and which 
indudes a drcumferentid ablation mmbN that is adapted to ablate a drctinferentid path of tissue located along tha vessel 
wdl or dong the atrid wdi and surroundng the vessel 

49. The assembly of daim 48, hirther comprising: 
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a first actusting member which is coupiol to and extends between the eUation etaient bihI also to e first 
coiner located along the proximal ^d portiiHi of the first delivery member and 

a second actuating mamb^ wtich is cotijied to and extends between the dramfmilial ablation mamber 
and a ncoidcou|der located along the proximal end portion of the second dalivery member. 
5 50. A tissue aidationdavicB assembly adapted to fomi a comSuction block along a 

and second predetenninad iKations along an atrial wal of an attiun in e patient con^iiising: 

e defvery mento with a proximal end portioa a distal end portion, and a passageway that extends 
betw^ a distd port that is located along the dstal end portion of the deSvery member, end a proxima] port that is imted 
along the delivery member pnudmaQy of the (Sstai port' 
)Q an oblation m^ber with e first end portitRi that is s&deafaly engaged with an askable position within the 

passageway, and a srcond end portion that includes en ablation danent wherein the eUation member is edjustabia to extend a 
predetennined portion of the ablation element (fistalty from tim pessageway beyond the ifistal port; and 

an anchor located along the second end portion of the ablation member and wMch is adapted to secure the 
ablation element to one of the first end second predetennined locations. 
15 51. The Bssanbly of claim 50, wherein tha anchor further comprises a trackirq member whbh is adqitad to 

stideaUy engage end track over a guide member. 

51 The Bssembly of daim 51, wherein the tracking member further comprising a guida member passageway 
which extends between e dstal glide member port on the (istal end portion of the deOvery member and a proxhnel guide 
member port located elong the deivery member prtnsnaBy of the dstal guide member port and wherein the dstal port b iKSted 
20 along the distal end portion of the defivery member proximally of the dstal giade member port 

53. The essemUy of daim 50, wherein the anchor further comprises en expandable member which is adjust^le 
from a radally collapsed condtion that is adapted to be deivered into tte atrium to a radelly expanded condtion which is 
adapted to raddiy engage e vessel wall of e vessel extendng fmm the etrium. 

54. The assembly of daim 50, hirther comprising a first anchor located along the dstal end portion of the 
25 defnrery memisr end which *ts adapted to seoire the first end portion of the ablation member to the first predetennined locatioa 

wherein the exhor Ineted along the second end portion of th ablation member is e second enchor which is edapted to secure 
the second end portion of the efalation member to the second predetennined location. 

55. Tha assembly of daim 54, wherdn tte second anchor further comprises an expandable member which is 
aiQustable from e redally collapsed condtion that is adapted to be deHvered into the atrium to a radaOy expanded condtion 

30 which is aibpted to radally engage e smnd vessel waB of a second vessel extendng from the atrium. 

56. Tl» assembly of daim 54, wherein first and second vessels extend from the atrhim, and wherein the first 
erahor fiffther comprises a first tracking member edapted to sOdeably engage and track over a first giide member, and the 
second enchor further comprises e second tracking member adapted to sfideably engage and track om a second guide member; 
and 
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the ablation etement ts sdaptBd to be (H»itod sbng and secuml to tie length of tissue by sfidaafaly 
engaging and edvandng the first sulsrand tracking members ov^ the first and second giide memb&s, re^ecthrely, when the 
first BiHi second glide memben ere engaged viiithin the fto 

57. The assembly of dsn 56, vvheran the first end second traddng members fu^ 

glide member passegsways; respectively, wMch tetninate dstaBy in first and second dstei giftte msnber porta; also 
respectively; and 

the first and second end portions of the efalation member are engaged with the dstel end portions of the 
first and second tracking m«nbers, respectively, at locations proximaOy of the first and second dstal giide manto potts, aiso 
respectively. 

58. The Bssembly of daim 50, whmn et least one of the distai end portions of the defivery members further 
comprises a curved shape. 

59. The assemUy of daim 50, wherein the ebtation dement further comprises at least one dectrode ffiid the 
proximd end portion of the first ddivery member further comprises an dectricd cotqiier wlich is electriceiy coupled to the et 
least one dectrode and is adapted to dso electricaSy couple to e current source. 

60. The assembly of ddm 50, wh&dn a vessd extends hum the ethum end has a vessel wa&, and further 
comprises: 

a drcunferentid ablation member located along the cistd «id portion of the ddhrery member and having e 
drcumferential ablation denent which is athpted to ablate e drcumferentid path of tissue located dang the vessd wal or 
dong the atrid wdl and surrouniing the vessel 

61. The assembly of dam 50, wherdn a vessd extends from the atriim and has a vessd waD, and further 
compriang: 

a drcunf^entid ablation member located dong the second end portion of the eUation member and having 
a dnninferentid ablation donent which is adapted to couple to an ablation actuator and dso to couple to end ablate a 
drcumferentid path of tissue located dong the vessd wafl or dong the etrid wal and sun'oumfing the vessd. 

62. A tissue eUation device sssonUy edapted to fonn e condxtion block dong e length of tissue between first 
and second preitetemiined Ircations dong an atiid wdl of an atritm in a patient comprisng: 

a first d^ very member with a proximd end portion end a dstd end portion; 

e second ddhr^ member with a proximd end portion end a (fistd end portion; 

an eUetion member with a first end portion engaged to the istd end portion of tim first ddivery menriier, e 
s^nd end portion engaged to the dstd end portion of the second ddivery member, and an ablation dement located between 
the first and second end portions, wherdn the proximd end portions of the first and second defivery members are further 
adapted to sSdeaUy engage e defivay sheath in a side-by-side arrangement such that by marnpdating the proximd end portion 
of the first defivery memb^ externally of the body, the dbtd end portion of the first defivery member b edapted to controOably 
position and secure tite ablation dement to the first preitetennined location, and dso wh that by maripulating the proximd »id 
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portion of the second defiverYmemterextOTiaUyof the body the dstd end portion of the sac^ to 
controOaUy position and secure the sUation demoit to the sacond prsdetennned locsdon. 

63. The assembly of dsm 62, hffther comprising a first anchor located along the tfistsi sid portion of the first 
dfiUverymanber and whkh is adapted to seone the ablation eienient to the first predetsminadtocatiQa 
5 64. The assembly of datm 63, wherein the first anchor ramprises e traddng member wlsch is edapted to 

sSdeably engage atd track over a guide member. 

65. The assembly of daim 64, whmn the tracking member further comprises e guide nranber passageway 
wtich extends between e d stal port on the dstet end portion of the first deOvery member end e proximd port located along the 
first delivery memimr proximaQy of the (fistei port and wheran the first end portion of tha ^tion imrSoa is engaged to the 

1 0 dstal eid portion of the first ddvoy member pnudmaDy of the (Bstai port 

66. The Bssemtiy of daim 63, whsein the first anchor further comprises an expandable member which is 
a(|ustable from a raddly cdlapsed condition that is adapted to be ddivered oito the atrhfn to a raiSaHy expanded condtion 
wNch is adapted to redaOy oigage a vessel wall of a vessel extent&ng from the atrium. 

67. The assembly of daim 62, whmn the dstal end portion of at least one of the first and second deihrary 
15 members furthv comprises a curved shape. 

68. The assembly of dm 62, wherein at least one of the first and second delivery manbers further comprises: 
a guide member with a proxknal giida portion and a distal guide portion, the dstel guide portion having a 

dstd tip which is radiopaque under X-ray visualization and which is shaped and ste^abia by ton^uing the proximal guide pvtion; 
and 

20 a coupling member which indudes e bore end e longitudnal axis through the bore, the distal guide portion 

being rotatafaiy engaged with the coupfing member through the bore and having a fimited range of motion through the bora 
rdathre to the longrtuinal axis, and the ablation member further b^ng engaged to the coupling member. 

69. The assembly of daim 62, hirther comprising: 

a first actuating member wNch b coupled to and extends between the ablation element end elso to a first 
25 coupler located along the proximal end portitm of the first defivery member; and 

a second ectuating member wha:h is coupled to end extends betw^n the drcunferential oblation member 
and a second coupler ircated along the proximal end portion of the second delivery member. 

70. The assembly of daim 69, wherein the oblation elonent further comprises a plurality of electrodes end each 
of the first and second actuating members further comprises at least one electrical wire. 

30 71. The assembly of daim 62, whron the ablation dement is further adapted to heat when actuated by an 

aUation actuator, and further comprising: 

a fliid passageway which extends dong the first deGvery member, the ablation member, and the second 
defivery member, and which is thenndiy coui^d to the ablation dement dong the ablation memfaa, wherdn the fliid 
passageway is adapted to coot the eblation dement when heated by eflowii^ fliid to flow along the fluid passageway and 

35 through the ablation member. 
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71 The assemUy of dam BZ wherein the eblation demBnt further cominises at least one dectroda and the 
pnudmal end pulion of tfie first (tefivefY msiter further comprises an dactrical colder which is elect ticaly coupled to tiie at 
least one dectrode and is adapted to dso etsctricalY couple to 8 current ^nfce. 

73. The assonUy of daim 6Z wbsdn a vessd exterHts from the atiium and has a vessd wdl and farther 
compnsuigi 

a dramfersttid aUation member dong the dstai end portion of at least one of the first and second 
ddsvery members and which is adapted to coi^e to an aUation actuator and dso to couple to and ablate a dmumferentid path 
of tissue I wated dong the vessd waD or dong the atrid waB end surroun&tg the vessd. 

74. The assembly of dam 73, farther compi^mg: 

a first actuatkq monter which is coupled to and extends between the ablation dement and dso to a first 
coupler located along the pmximd end portion of the first ddhrery msnber; and 

a second actuating member whkfa is coupled to end extends between tha drcunfventid ablation membo 
and a second coupler located dong the proximd end portion of the second ddivery member. 

75. A tissue aUatiDn device assembly for fomring e pattern of conduction blocks including a ctrcumferentid 
leaon and also a linear lesion in canfiec tissue in a patient comprising: 

first and second ddivery members, each ddwery member induing a proximd «id portion, a distd end 
portion and a longitudind axis that extends between tha proximd and (fistd end portions; 

a drcunfoentid ablation member positioned dong the distd end portion of one of the first and second 
deSvery members and wfuch indudas a drcumferentid ablation etement which is adapted to coupte to an ablation actuator and 
also to a drcumferentid region of tissue sumnming the dstd end portion of the first ddivery member; and 

a imm ablation member comprising a linear ablation elonent and which is coupled to the dstd end portion 
of the first de&very member proximafiy of the drcixnferentid ebiation dement and dso to the distd end portion of the second 
ddivery member. 

76. A method of forming a conduction block dong a laigth of tissue between first and second p'edstennined 
locations dong an atrid wail of an atrium in a patient comprisng: 

introdudng a first ddivery member into the atrium, wherdn the first ddhrery member has a proxsnd end 
portion and a dstd end portion which indudes a first anchor; 

introdudng a second deivery memb^ into the atrium wherdn the second deOvery member has a proximd 
end portion and a dstd end portion which indudes a second anchor; 

providng an dongated ablation member with a first end portion and a second end portioa the eblation 
member bang coupled to the dstd end portions of the first and second delivery members and indudr^ an ablation demem with 
an aUation length wMch is Ixated at least in part between the first and smnd ^d portions of the ablation memter, tte 
aUation etemait bdng coupled to an aUetion actuator 

securing the first and second anchors to the first and second predetemdned locations, respectivdy, such 
that at least a portion of the eblation length is secured to and extends dong the length of tissue; 
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actuatiiig tha afalatkai actuator to ensf^ the aUation eiemsnt snd 
ablating tha tength of tissue with the aUatton dement to 

77. Tha method of dm 76, wherein prior to sealing the eUation eienent tha method further compiisas the 
step of guiing the dstal end portion of at least ona of tha first and second delivery members toward et least m of tfis first 

5 and second predetermined iKStiore by maripdating tha (Htmmai^ 

78. The methmi of daim 77, wherein the step of gtidng is f acitatd by visuaizing e radopaque maricar on the 
(fistal end portion of the defivery monfaer mute' X-ray. 

78. The method of daim 77, wherein the guiifing step further comprises ec^ng the length of the ablation 
member extendng Intween the first and second ddvery membm by sEdng the ablation member engaged within a passapivay 
10 in at least one of the ddivery m^nberSw 

80. The method of daim 76, whmn the step of securing at least one of the first and second anduvs 
comprises sliifing a tracking n^nto ovo' a gtide member. 

81. The method of daim 76, whmin the step of securing at teest one of the first and second enchors 
comprises adjusting an expandable member from a radiafiy cdtapsed condtion to e radiaOy expended condtiim. 

1 5 8Z The method of daim 76, whmn actuating tha ebletion ectuator results in heating of the ablation dement 

83. The method of daim 76, wherein actuating the ablation ectuator results in energizing en ultrasound emitter. 

84. The method of daim 76, wherein ablating the length of tissue further comprises ablating a dnnmferaitid 
path of tissue located within a pdmonsy van ostiun. 

85. A method of fonning a conduction Uxk along a length of tissue between first aid second predetemmi 
20 Ixetions elong an atrial waQ of an atritin in a pati^ comprising: 

introdudng a first delhrery member into the etriun, tha first deEvery member having a proximal end portioa 
a dstal end portioa end a first passageway extouf ng dong the dstal end portion of the first de&very member; 

introdudng a secom) deOvery mamb^ into the atrium, the second ddivery member having a proxinul end 
portion, a distal end portion, end e second passageway extendng along the dstal end portion of the second ddhrery wmba; 
25 providng an dongated ablation member coupled to the dstd aid portions of the first and second ddivery 

members; and indudng an aUetion elonent with an aUation length extendng at least in part between the first end second 
(Mivery members, the ablation dement being coupled to an ablation onuator; 

securing the ablation teent elong the length of tissue between the first and second piedetenraned 

locations; 

30 sctuating the ebletion actuator to energize the eUetion eianent and 

ablating the length of tissue with the ebletion etenent to thereby fonn the conduction Uxk. 

86. The method of deim 85, whodn prior to securing the ebletion dement the method hirther comprises the 
Step of guitfing the dstal end portion of at least one of the first and second ddhrery members toward et least one of the first 
end second predetennined Ixetions by manipulatitq the proximd end portion of tha deUvny monber. 
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87. Ths msthod of dam 86, wherein the step of gu ing b facitsted by visue&zing a redopaquB maker on the 
(fistal end portion of the defivery member under X-ray. 

88. The method of dam 86, the giidng step further comprises ei^ng the length of the ablation memter 
extendng betwesi the first and second (kivery members by sfij ng the aUation member engaged vghhin the passageway in at 

5 least one of the defiv^ members. 

89. The method of dam 85, whsein the step of securing the ablation element betwrai first and second 
predetemnined locations is accompTished by mampiiating the proximd end portion of the first de&very memb^ extemaOy of the 
body to controBaUy position the first d^very monber, and dso by manipulating the praximat end portion of the second deivBry 
member extemaBy of the body to controflably position the second deTrvery msnfaer. 

] 0 80. The method of daim 89, wterein the step of securing the ablation don^t further comprises enchoimg at 

least ona of the first and second deBv^ members to the respecthre first and second predetenninBd locations. 

91. The method of dam 90, wh^n the anchoring of at least one of the first and second defivery members 
comprises sliding the d^very memb^ over a glide member engaged in the respecthre passageway. 

9Z The method of daim 90, wherein anchoring of at least one of the first and second defivery members 
1 5 compri^ Boosting en expandable member from a radafly cdlapsed conAiQn to a radafly expanded condhion. 

93. The method of daim 85, wheren actuating the ablation actuator results in heating of the ablation element 

94. The method of dam 85, wherein actuating the ablation actuator results in energizing en ultrasound emitter. 

95. The method of daim 85, wherein ablating the length of tissue htrther comprises ablating a dnurnferentifil 
path of tissue located wittwi a pdmonary vein ostitmi 

20 95. A method of forming a condxtion block along a length of tissue between first end second predetennined 

locations along an atrial waQ of an atrium in a patient, comprising: 

intradudng a first ddivery member into the atriun, the first d^very member having a proximal aid portioa 

a dstal end portion, and a passageway that extends between a dstd port located along the distal end portion of the first 

ddivery member and a proximal port located along the first ddivery member proximally of the distsi porC 
25 introdudng a second defivery member into the atrium, the second deOvery monber having a proximd end 

portion and a dstal end portion; 

providng an ablation manb^ with a first end portion that is sGdeabty engaged with an at^ustable position 

witHn the passageway, a smnd end portion that is engaged to the dstd end portion of the second ddivery member, and an 

ablation donent with an ablation length located betw^n the first and second end portions, the ablation element being coupled 
30 to an ablation actuator, wherein at least a portion of the ablation member which indudes the ablation demem is further adapted 

to extend from the passageway through the dstd port with an adjustable length extendng between the first and second 

daSvery members; 

securing the eUation element dong the loigth of tissue between tha first and second predetennined 

locations; 

35 actuating the ablation actuator to energize the eUation element; and 
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ablating tha length of tisste with the aUation eientait to thaieby form the conduction Uock. 

97. The method of dam 96, wherein prior to secuing the eblation etement the trathod further compiisBS the 
step of guufing the istsi end portion of at least one of the first and second dedverY nwmbers toward at least one of tha first 
and second predetenraned laations by maiipubting the fmudmal end portion of tha deOvery manhw. 

98. The method of dam 97, whmn the step of gliding is f adftatal by visuaEing a ratiopaque marker on the 
(fistd end portion of the defivery member under X-ray. 

99. The method of dam 98, whsran the step of securing the aUation element further comprisas anchoring at 
least one of the first and second defivery mentes to the respecthre first ard second predetennined locations. 

100. The method of daim 99, wherdn the anchoring of at least one of the first and second deGvery numbers 
comprises sli(fing a tracking member oy^ a giide member. 

101. The method of daim 89, wh»ein the ariusing of at least one of the first and second daEvery n«nbers 
comprises a^usting en expandable member from a ratfidy cdlapsed condtion to a raifialy expanded condtion. 

102. The method of dcim 96, wherein actuating the ablation actuator results in heating of tte aUation dement 

1 03. The method of dam 96, wh^n ectueting the ablation actuator results in energizing en ultrasound erntter. 

104. The method of daim 96, wherein ablating the length of tissue further comprises aUeting e drcumfoentid 
path of tissue loceted \utlnn a pdmonary vein ostiim. 

105. A method of fonning a condxtion block along a length of tissue between first and second predetermined 
locations along an atrial waD of an atritn in a patiaU, comprising: 

introdudng a deGvery member into the atritnir the delivery member having a pnudmd end portion a (Sstd 
end portioa and a passageway that extends between a distal port, that is located dong the dstal end portion of the deivsry 
member, end a proximd port, that is located dong tha (fe&very msmbo- proxanaRy of the dstal ptat 

providng an ablation member vuith a first end portion that is sfideebty engaged with en actable position 
within the pessageway, end a second end portion that indudes an ablation dement which is coupled to an ablation actiator, 
wherein the ablation ntember is adjustable to extoid a predetennined portion of the eblation dement dsteDy from the 
passagewey beyond the dstal port and the ablation element; 

securing the ablation element to at least one of the first and second pmdetennirffid locations; 

actuating the aUation actuator to energize the ablation element; and 

ablating the length of tissue with the aUation element to thereby f onn the condxtion Uock. 

106. The method of daim 105, wherdn the step of security the aUation elanent hirtha comprises sfidng at 
least one tracking member ov» a glide member. 

107. The method of daim 108, wherdn the step of securing the eUation elemait further camprises advancing 
first and second tracking members over first and second gude members, respecthrdy, when the first and srand guide members 
ere engaged within first end second pdmonary vans, also respecthrdy. 
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108. The method of daim 105. whmn the step of sBcuiing at least one end pvtion of the ablation memfaef 
comprises atfusting an expandablB member from a rafiafly coOapsed contition to b radlaDy expanded conition thOTby redaly 
engaging a vessel waB of a vessel exteuing from the atritn. 

109. The method of daim 105 addtitHiaOy comprising ablating a dramrferenttal path of tssue located along an 
area vvhera 8 vassal extends from the atiBjm. 

110. A method of fomting a conduction Uock along a length of tissue between fust and second pradatsmtined 
locations along an atrial wa9 of an atrium in a patient comprising: 

introdiRang a first deliv^ member into the atriini the first de&very member having a proximal end portion 
and a distal end portion; 

intradudng a second deSvary member into the atriunv the second deivery msnber having a proximal end 
porti(Hi and a d stal end portion; 

providing an ablation mambar with a first end portion engaged to the dstal end portion of the first delhmry 
member, a second end portion engaged to the dstal aid portion of the second deivery member, and an aUation element iKated 
between the first and second end portions; 

slideably erqaging the first and second ddvery members within a defivery sheath in a side-by-side 

anangemsit; 

coupling the ablation element to an ablation actuator; 

contrdlably positiiKBng and securing the ablation dement to the first predetermined Ixation by 
maripdating the proximd end portion of the first defivery member externally of the body; 

contrdlably positioning and securing the ablation dement to the second predetermined locetion by 
manpdating the proximd end porton of the second d^vary mamb^ extemdly of the body; 

actuating the oblation actuator to energize the ablation dement; and 

ablating the length of tissue with the ablation dement to thereby forni the condxtion dock. 

111. The method of ddm 1 1 0, whmn at least one of the first and s«:ond ddivery msnbers ere s«:ured by 
anchoring to the respective first and second pr^latenninBd locations. 

Ill The method of daan 111, wterdn the anchoring of at least one of the first and second ddivery msnbers 
comprises diding a tracking membsr over a gude member engaged witNn a vessd extending from the atrium. 

113. The method of dam 111, wh»dn the anchoring of at least one of the first end second ddivery members 
comprises ec^usting an expandable member from a radally cdlapsed condtion to a radaBy expanded c(mdtion. 

114. The method of dam 110, whsdn the step of contrdlabty posttiorung and securing is fadfitated by 
visudirirq a radopaque maricer on the dstd end porton of the deGvery manber under X-ray. 

115. A method for treating teft atrid arriiythmia, comprismg: 

intradudng first and smnd defivery members into the left atrium, each defivery member indudng a 
proximd end portioa e distd end portion and a longitudnd axis that extsids between the proximd end dstd end portions; 
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pmvid ng a or nnnf Brenti al aUatkm member positioned along the dstal end portion of the first ddwiy 
menter and which iidudes a c ti Dfl u f Hen t ia l eUetion intent which is coi^iled to a first eUstion actuator and adapted to 
aUate a dnninfefential legiiHi of tissue dong an area where a ptimonary vein extends from a posterkv left atrium wd of the 
tsftetiium; 

provid ng a linear aUation eienrait having a first aid portion engaged to the dstal end portbn of the fiist 
defivoy rnanberpnwiinany of the diDflirferentialaHation element and engaged to the dstal end poititm of 

the second delivery member, the Enear ablation elenmnt being coupled to e second ablation omiator; 

positioning the dicunfoentiai aUation member dang the area; 

positifsnng the dstal end portion of the second deTnrery member at the predatennned location, such that 
the Enear aUation element is positioned.between the pulmonary vein ostium end the predetemnined tocatioa* 

actuating the first and second ablation actuators to energize the drcumfeiential end Enear ablation 

etementsi 

aUating the drcinferential region of tissue vuth the drcumferentiei aUation dement and 

aUating a length of tissue with the linear aUation demoit to thereby forni a pattern of contiguous 

conductive blocks. 

116. A tissue abletion system, comprising: 

an aUation member with s first end portion, e second end portion, end an ablation element between the first 
and second end portions; 

a first delivery nnember with a first dongate body having a proximal end portion and a distd end portion 
coupled to the first end portion of the ablation member; 

B second ddivery member with a second elongate body having a proximal end portion end e distd end portion 
coupled to the second end portion of the ablation member such that at least a portion of the eblation member extends 
between the first and second delhrery members; 

a third ddivery member with e proximd end portion, a dstal end portion, a first passageway extending 
between a first proximd port dong the proximd end portion of the third ddivery member and a first distd port dong 
the dstd end portion of the third ddivery member, a second passageway extending between e second proximd port 
dong the proximd end portion of the third delivery manber end a second distd port dong the dstd end portion of the 
third delivery member, end e wall located between the first and second passageways; 

the first passageway is adapted to dideably engage the first ddhrery mnnber; 

the second pessageway is adapted to dideaUy engage the second ddiv^ member; and 

the wail is adapted to isolate the first and second passageweys such that the first end second elongate bodes 
do not tangle when the first end second ddivery members are engaged within the first and second passageways, 
respectivdy, and wheratn the wdl is further adapted to dlow the ablation monber extending between the first and 
second defivery members to bridge between the first end second pessegeways when the first end second ddhrery 
members and eblation member are positioned within and are edvanced dong the first and second passageways. 
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